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Executive Summary 
Global sea levels are rising an estimated 3.1mm each year.1 As the sea level continues to 
rise, those living along the coast will be most affected; many countries started to pass legislation 
to combat this threat. In the United States, twenty-three states border the Atlantic Ocean, Pacific 
Ocean, or the Gulf of Mexico. Rather than addressing sea level rise federally, each state creates 
its own policy to confront this issue. Variation in sea level rise policy and preparedness among 
coastal US states determines the state’s economic and social future. This thesis examines the 
drivers of the variation in the sea level rise policy among states.  
The challenge for policymakers is and has been how to balance the consequences facing 
their coasts with the reality of politics within states. To understand the factors that drive the 
variation in coastal policy, this study examines four case study states – Maine, Florida, North 
Carolina, and Georgia. Listed from most to least prepared, these four states best represent 
different coastal policy paths that states have taken over the past fifty years. Examining these 
paths identifies the primary drivers of, and barriers to, sea level rise regulation to determine what 
causes states to act in response to sea level rise. A number of factors can explain the variation in 
coastal policymaking among the case study states. Understanding the drivers of sea level rise 
policy mandates an interdisciplinary understanding of science, economies, populations, cultures, 
politics, and geography. This analysis points to what states can do to create effective sea level 
rise preparation policy. The general conclusions from the case study states are relevant for 
coastal states more broadly.  
 Maine has had long term and effective action to protect its coastal regions and prepare for 
sea level rise. The major regulation in Maine is the 1983 Coastal Sand Dunes Act. Since the 
passage of this regulation, policymakers in the state have constantly relied on scientists to keep 
them abreast of emerging research. As new science emerges, policymakers leap to action, 
revising the Sand Dunes Act and, when necessary, passing subsequent legislation. Maine’s 
policy success stems from its constant involvement of stakeholders in decision-making and its 
willingness to frequently amend policy. 
 In many ways, Florida is completing the same actions as Maine, but with a twenty-year 
time lag. Prior to 1990, Florida had an extremely difficult time creating coastal policy. The major 
barriers to coastal policymaking during this period were a divided legislature and a surge of 
coastal tourism and real estate. Beginning in 1990, however, Florida’s legislature began to unify, 
allowing policymakers to revise a majority of the ineffective regulations. Additionally, Florida 
pioneered the Preservation 2000 program, which seeks to ensure the conservation of coastal land 
as a natural buffer to storm surge and sea level rise.  
 Until 2011, North Carolina was among the most prepared states in the nation to combat 
sea level rise. From 1970 to 2010, North Carolina followed a path similar to Maine’s.  North 
Carolina’s Coastal Areas Management Act of 1978 set the stage for a majority of the state’s 
future efforts by creating the Coastal Resources Commission, a group of informed and appointed 
officials that create coastal policy for the state. In 2010, North Carolina’s tradition of coastal 
preparedness came to a halt as Republican policymakers passed House Bill 819, which severely 
limits the definition of sea level rise.  
 Georgia’s sea level rise policy has been ineffective. The main barriers to policymaking in 
Georgia are the low coastal population and a lack of inciting incidents, such as coastal storms. 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 IPCC, 2007: Climate Change 2007: AR4 Synthesis Report to the Fourth Assessment Report of the Intergovernmental Panel on 
Climate Change.  [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor, and H.L. <Miller (eds.)]. 
Cambridge University Press. Cambridge, UK and New York, NY 
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Since 2010, Georgia’s legislature has denied the existence of anthropogenic climate change, 
pointing to high levels of uncertainty as a reason for ignoring the threat. While this uncertainty is 
not scientifically valid, it acts as a political mechanism to avoid making coastal policy when the 
state and policymakers have other priorities. In many ways, North Carolina is quickly moving 
towards a stance similar to Georgia’s when it comes to climate change policy.   
There are seven main factors influencing coastal regulations. Five of the key factors 
occur within each state and have the ability to change over time as regulators and citizens make 
different decisions while the remaining two factors occur independent of state boundaries. State 
politics sway coastal policymaking where there is majority control in the state’s House of 
Representatives and Senate. Multi-disciplinary and appointed committees help incite coastal 
policy by providing a soundboard for concerned citizens and a regulatory mechanism that can act 
in the best interest of the coast without fear of losing reelection. Science also plays an important 
role in coastal policymaking. If states frequently consult the best available science, they have a 
better chance of making long-term effective policies. Alternatively, states can use the small 
uncertainty in science to halt policymaking. The amount of people living along the coast drives 
policy as individuals lobby for or against stricter regulations. When storm events coincide with 
waves of coastal policy support, they can also spur regulatory action. The remaining two factors 
occur regardless of actions within the state and have the ability to drive coastal policy across the 
nationally. Federal policymaking offers a context through which states can make coastal policy. 
Sea level rise estimations address the vulnerability within the states. This study found that 
estimations do not play a large role in determining policymaking. While no single factor dictates 
coastal policymaking, when combined, the presence or absence of these drivers shapes the states’ 
coastal policymaking pathway.  
 This thesis makes four main contributions to the larger understanding of state based 
policymaking in response to environmental threats. First, the analysis shows that states with a 
moderately high coastal population are among the most prepared for sea level rise. It also 
demonstrates that states at the extremes of coastal population states have difficulty passing 
effective legislation.  This correlation demonstrates that the environmental threat does not have 
to affect a disproportionately large amount of people for successful policy action to occur. 
Second, many of the states least vulnerable to sea level rise have the most regulations in place to 
combat it. This connection reveals that the threat facing the state does not have to be severe for it 
to take action. Third, the existence of interdisciplinary regulatory committees as a key factor in 
coastal policymaking. These appointed committees generally contain informed scientists, 
policymakers, coastal residents, and industrial stakeholders, allowing for a thorough debate and 
more productive long-term policymaking. Finally, coastal policy is made most effectively when 
one party holds the majority of seats in the states legislature. Thus, either political party can pass 
successful environmental policy and the political affiliation of regulators is not a significant 
driver in coastal policymaking.  
 While the driving forces behind regional changes in global sea levels vary, there is a 
common need for preparation to combat this threat. In the coming years, states will be forced to 
regulate in anticipation of this threat as discussions of sea level rise continue to saturate the 
media and provoke public concern. To make efficient policy, coastal states should focus on the 
factors that they are capable of changing, such as the incorporation of science into policymaking. 
States can ensure that their efforts will be effective in the long-term by taking advantage of the 
key factors that drive coastal policy. Only forward-thinking policies with substantial scientific 
backing will guarantee that states continue to mitigate and adapt to sea level rise.  
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Chapter 1: Introduction and Methods  
 On October 29, 2012, the eye of Hurricane Sandy slammed into the Jersey Shore. The 
820 mile wide storm ravaged the region for two days.2 In addition to winds over 100 mph and 
unyielding rain, the hurricane brought an unprecedented storm surge -- nearly six feet above 
typical high tides3 -- to the region. Because of the low elevation of this area, the 3-meter surge 
ravaged thousands of homes, forcing their occupants to become coastal refugees. New Jersey’s 
dependency on coastal tourism was tested as Hurricane Sandy destroyed notable sites, such as 
the Seaside Heights pier, and eroded miles of beaches. In New York City, public transportation 
came to a screeching halt as the subways flooded with seawater. Sandy caused an estimated $62 
billion in coastal damages and took the lives of over 125 coastal residents.4  
While the media has been quick to classify Sandy as the “storm of the century,”5 reality is 
bleaker. Over the course of two days, the hurricane demonstrated the potential consequences of 
sea level rise in New York and New Jersey over the next 100 years. The aftermath highlights the 
major coastal vulnerabilities in the mid-Atlantic and points to regulations that policymakers can 
enact to prepare the shore for sea level rise. This massive storm demonstrated that a seawall is no 
match for the sea as the surge battered the coast. As a result of Sandy, policymakers in the area 
began to acknowledge that coastal development standards are far too lax to mitigate the effects 
of sea level rise as thousands of homes were destroyed. The hurricane also points to the need for 
natural coastal buffer zones to help protect development from the rising seas. Most importantly, 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 Kayla Webley. "Hurricane Sandy by the numbers: a superstorm's statistics, one month later." Time, US edition, sec. National, 
November 26, 2012. http://nation.time.com/2012/11/26/hurricane-sandy-one-month-later. 
3 Michael D. Lemonick. “Sandy’s Storm Surge Explained and Why it Matters.” Climate Central. October 29, 2012 
http://www.climatecentral.org/news/hurricane-sandys-storm-surge-explained-and-why-it-matters-15182 
4 The Associated Press. “Superstorm Sandy deaths, damage, and magnitude: what we know one month later.” The Huffington 
Post. November 29, 2012. http://www.huffingtonpost.com/2012/11/29/superstorm-hurricane-sandy-deaths-
2012_n_2209217.html 
5 Kevin Dolak, Michael James, Ginger Zee, and Lindsey Davis. “Hurricane Sandy barrels up East Coast; Officals warn residents 
to prepare.” ABCNews. October 26, 2012. http://abcnews.go.com/US/hurricane-sandy-extra-tropical-
cyclone/story?id=17570147#.UWrnmqvwIhM 
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however, Sandy helped enlighten coastal residents, if only momentarily, on the hazards of 
developing along the coast. As the century progresses, this enlightenment will be key to protect 
coastal regions.  
Global sea levels are rising an estimated 3.1mm each year.6  As the sea level continues to 
rise, coastal US states will be most affected; many have started to pass legislation to combat this 
issue. Each state, however, is addressing sea level rise to a varying degree.  
Variation in sea level rise policy and preparedness among coastal states determines the 
state’s economic and social future. In the United States, twenty-three states border the Atlantic 
Ocean, Pacific Ocean, or the Gulf of Mexico. Rather than addressing sea level rise federally, 
each state creates its own policy to confront the issue. My thesis examines the drivers of the 
variation in the sea level rise policy among states. This project contributes to the larger 
understanding of the forces compelling action in state environmental policy. Sea level rise does 
not engage only the scientist, the policymaker, or the historian. Understanding sea level rise 
policy mandates an interdisciplinary understanding of science, economies, populations, cultures, 
politics, and geography.   
In order to understand why states have or have not passed policy on sea level rise, I must 
first understand what causes states to take policy action. Franz Lintz asserts that states act as 
laboratories for national environmental policy since, historically, environmental policy has begun 
at the state and local level. He uses policy regulations on greenhouse gas emission as an example 
of an international environmental problem that Americans first addressed through state-based 
regulations.7 Chris Koski argues that examining the policy created by each state allows 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6 IPCC, 2007: Climate Change 2007: AR4 Synthesis Report to the Fourth Assessment Report of the Intergovernmental Panel on 
Climate Change.  [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor, and H.L. <Miller (eds.)]. 
Cambridge University Press. Cambridge, UK and New York, NY 
7 Franz Litz. (2008). Towards a constructive dialogue on federal and state roles in U.S. climate change policy. Retrieved from 
Pew Center on Global Climate Change website: http://www.pewclimate.org/docUploads/StateFedRoles.pdf 
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researchers to determine how devoted its legislature is to an environmental issue.8 State and local 
governments may generally be the first to take action on environmental issues because the 
legislators can focus on the environmental issues that most directly affect their constituents.  
Finally, state governments have the ability to make policy decisions more quickly than the 
federal government, allowing them to pass regulations as issues arise. 
Scholars who study state policy making generally agree that state politics play a 
significant role in the creation of policymaking. Robert Erikson and his colleagues assert that 
liberal states pass liberal policies and visa versa for conservative states.9 Charles Barrilleaux 
takes Erikson’s research and step farther and finds that the incumbent party will pass a slew of 
policy in anticipation of an election that threatens their position of power.10  
Federal policy also plays an integral role in the creation of state policy. James Lester and 
Emmett Lombard predicted that the 1990s would be an era during which states enforced the 
federal environmental policies passed in the 1970s.11 One such federal policy was the Coastal 
Resource Management Act of 1972, which provides states with funding to create coastal 
regulatory programs. Fifteen years later, Lori Bird et al confirmed the predictions made by 
Lester and Lombard. They found that federal regulations offering financial incentives were 
integral in the creation of state-based wind power regulations.12  
Researchers also find that non-political factors influence state policymaking. When it 
comes to environmental policy, Hunter Bacot and Roy Dawes emphasize that states are more 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 Chris Koski. (2007). Examining State Environmental Regulatory Policy Design. Journal Of Environmental Planning And 
Management, 50(4), 483-502. 
9 Robert S. Erikson, Gerald C. Wright, and John P. McIver. Statehouse democracy: Public opinion and policy in the American 
states. Cambridge University Press, 1993.95 
10 Charles Barrilleaux. "Party strength, party change and policy-making in the American States." Party Politics 6, no. 1 (2000): 
61-73. 
11 James P. Lester and Emmett N. Lombard. "Comparative Analysis of State Environmental Policy, The." Nat. Resources J. 30 
(1990): 301. 
12 Lori Bird, Mark Bolinger, Troy Gagliano, Ryan Wiser, Matthew Brown, and Brian Parsons. "Policies and market factors 
driving wind power development in the United States." Energy Policy 33, no. 11 (2005): 1397-1407. 
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likely to create regulations if pollution is severe.13 They also find that southern states are less 
likely to pass costly environmental legislation and that this failure to act perpetuates the pollution 
problems experienced in these states.14  David Konisky and Neal Wood confirm Bacot and 
Dawes findings. They propose that existing environmental programs, institutional and economic 
capacity, and the severity and obviousness of the environmental problem can explain the 
effectiveness of state environmental policymaking.15  
There is significant variation in state coastal policies; I first characterize that variation.  I 
initially examine each state’s actions on a set of mitigation policies, adaptation polices, and 
policies that define the individual problem (Table 1).  These broad categories permit an analysis 
of a state’s past regulations, current actions, and future plans.  When addressing sea level rise, a 
more broad definition of policy allows an analysis 
between states that take overt action against sea level rise 
as well as those that undertake actions using less loaded 
words like “coastal ‘at risk’ zones” or “flood hazards.”  
I group the 23 coastal states into four categories. 
The categories are differentiated primarily by how effective each state has been at preparing its 
coastal region for sea level rise and secondarily by the time frame in which the state took 
regulatory action. For the purpose of my analysis, “early” means starting in the early 1970s, 
“recent” is anything occurring since 1995, and “modern” symbolizes actions taken since 2010. 
The four policy categories and the states they represent follow: 
1. Early and effective coastal policy action and preparation for climate change 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13 A. Hunter Bacot and Roy A. Dawes. "State expenditures and policy outcomes in environmental program management." Policy 
Studies Journal 25, no. 3 (1997): 364. 
14 A. Hunter Bacot and Roy A. Dawes. "State expenditures and policy outcomes in environmental program management." Policy 
Studies Journal 25, no. 3 (1997): 365-367. 
15 David M. Konisky and Neal D. Woods. “Measuring State Environmental Policy.” Review of Policy Research 29, no. 4. (2012): 
557-558. 
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Maine, South Carolina, Washington, Oregon, New York, California  
 
2. Early relatively ineffective coastal policy with a recent surge in enforceable coastal 
regulations and climate change preparation 
 Florida, Massachusetts, Rhoda Island, Delaware, Alaska, Hawaii, New Hampshire, 
 Maryland, Connecticut  
 
3. Early effective coastal regulations with a modern regression in issues concerning climate 
change and coastal regulations 
 North Carolina, Virginia, New Jersey, Texas 
 
4. Long-term ineffective coastal regulations  
 Georgia, Mississippi, Alabama, Louisiana 
 
 
 The groupings (Figure 1) allow me to understand the various paths states can take in 
creating coastal policy. To further explore these regulatory corridors, I select a state within each 
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category that best characterizes it. The chosen state (bolded above) is subject to an in-depth 
policy analysis as a representative case study that exemplifies both the regulatory effectiveness 
and timing outlined in the grouping. My case studies are limited to states situated on the Atlantic 
Ocean to reduce variation from region-specific consequences of sea level rise.  
 With each case, I examine the progression of coastal policy. As part of this analysis, I 
highlight the political, economic, physical, and social factors that drive the creation of 
regulations. Each chapter-long case study opens with an overview of the coastal policy actions 
taken by the state, provides background information to situate the state, delves into a detailed 
history of coastal regulations, and ends with a conclusion that works to draw larger connections 
of driving forces in coastal policymaking.  
 For each case, I complete research on the state’s physical coastline as well as its coastal 
population and economy. This foundational information helps to highlight the ways in which 
cases differ. I define coastal population in my study according to NSN Lam et al. In their 2006 
study, they propose the definition of coastal “at risk” populations as those people living  “within 
one kilometer or below three-meter elevation along the coast.”16 Lam’s definition provides a 
comparable metric for coastal population, a term generally loosely defined by states.  
 The detailed history traces the state’s coastal regulations from 1970 to the present. My 
analysis highlights major coastal regulations passed in the state and gives an overview of the key 
court cases and social movements during the period. I also fill in details about the circumstances 
within the state surrounding policy creation, such as the balance of political control and the 
activities of lobbying groups.  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16 N.S.N. Lam, H. Arenas, Z. Li, and K. B. Liu. "An estimate of population impacted by climate change along the US 
coast." Journal of Coastal Research 2, no. 56 (2009):1522.  
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 I organize the information in a manner that logically makes sense and stresses major 
themes of policymaking. While in some cases, like North Carolina and Georgia, it is most 
reasonable to structure the case study chronologically, for other cases, such as Maine or Florida, 
I find it best to organize the chapter around individual coastal issues. The variation in structure 
affords readers a greater appreciation for the diversity in state coastal policy. It demonstrates that 
not all policymaking occurred linearly, but rather that many states were regulating along several 
different policy pathways at a given point in history.  
 To determine what causes states to act in response to sea level rise, I examine factors that 
influence coastal policy across the four case study states. I then analyze each of these factors for 
states that are not studied in depth in this thesis. This process allows me to verify the validity of 
factors as coastal policy drivers. In addition to making conclusions about factors that influence 
coastal policy, this study also offers larger conclusion about state based environmental 
policymaking. Such an analysis points to steps that states can take to create effective policy in 
anticipation of sea level rise and other environmental threats.  
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Chapter 2: Scientific Background 
In order to understand the need for policy action to protect coastal regions, a basic 
understanding of the science behind global sea level rise is essential. Global sea level rise is 
occurring at an increasing rate. The major driving forces behind this change are thermal 
expansion and melting ice sheets, mainly in Antarctica and Greenland. While thermal expansion 
is well understood, there is still uncertainty about ice melt.  The scientifically sound research on 
thermal expansion affords policymakers a lower-bound estimate for sea level rise. While this 
estimate is incomplete (lacking information of ice melt), it provides regulators with a less 
disputed range of sea level rise from which they can create policy. These estimates enable a 
baseline of policy to protect coastal regions. Additionally, the scientific background on sea level 
rise provides an appreciation for the uncertainty surrounding the extent of future climate change. 
The uncertainty, inherent in the threat of sea level rise, is one factor that helps to explain the 
variation in coastal preparation policy observed across the United States (Chapters 3-6).  
 The policy division is further explained by regional and local impacts from sea level rise. 
The oceans act as a major conveyor belt, moving large volumes of water around the world. 
Disruptions to the mass movement causes regional sea level rise, which complicates the “one-
size-fits-all” approach to policymaking within and among states. Additionally, the consequences 
of global sea level rise on coastal regions will vary significantly because of local factors such as 
elevation.  
 
Global Sea Level Rise 
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 Over the past fifty years, the rate of global sea level rise has increased from 1.8mm per 
year to 3.1mm per year.17 Scientists predict that the rate of change will continue to accelerate 
over the next century.18  Future sea level rise projections are defined through a scientific analysis 
of how humans’ actions are manipulating the climate and, in turn, natural earth processes. This 
section examines the ways climate change affects global sea level rise through thermal expansion 
and melting ice sheets.  
 
The Role of Global Climate Change 
Anthropogenic climate change is the long-term alteration of earth’s climate due to human 
activities. The driving force behind climate change is the modifications of global temperatures 
due to high levels of greenhouse gas emissions.  
The seeds of climate change were sowed during the Industrial Revolution. During this 
period, people began burning fossil fuels in great quantities, releasing high levels of greenhouse 
gases. Greenhouse gases, such as carbon dioxide, are extremely important in the atmosphere. 
Low levels of these gases help to regulate the earth’s climate by trapping heat near earth’s 
surface. Beginning in the industrial revolution unprecedented levels of carbon dioxide (CO2) 
were added to the atmosphere. The dramatic increase in CO2 exacerbated the greenhouse effect, 
trapping more heat near earth’s surface and causing the global average temperature to rise. The 
Intergovernmental Panel on Climate Change notes that human actions caused temperatures to 
increase by 0.8-degree Celsius from 1850 to 2006.19 Such a change represents a staggering 
amount of total energy. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
17 IPCC. Climate Change 2007. 
18 Martin Vermeer and Stefan Rahmstorf. "Global sea level linked to global temperature." Proceedings of the National Academy 
of Sciences 106, no. 51. 2009: 21527-21532. 
19 IPCC. Climate Change 2007, 3.2.2.4 
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Today, humans continue to emit CO2 and other greenhouse gases at levels substantially 
higher than 50 years ago;20 the rate of greenhouse gas emissions is also accelerating. Depending 
on the rate of future anthropogenic greenhouse gas emissions, the IPCC predicts that global 
temperature will rise between 1.8 to 4.0-degrees Celsius over the next century.21 It is important 
to note that there are two major points of uncertainty in this projection. First, this range embodies 
all six of the IPCC’s future emission scenarios. The lower bound of 1.8-degrees is the estimate of 
temperature increase under the lowest emissions scenario (B1) while 3.4-degrees is the estimate 
under the “business as normal” scenario (A2).22  
The large range of uncertainty across emissions scenarios leads to a second point of 
uncertainty, namely that these figures are the median for a range of estimates within each 
scenario. In reality, the low emission scenario varies from 1.1 to 2.9-degrees Celsius while the 
“business as usual” varies from 2.0 to 5.4-degrees per year.23 These ranges demonstrate the need 
for action to reduce emissions.  If we were to continue emitting at current levels, climate change 
may be at or above the end of the afore-quoted 1.8-3.4-degree Celsius range, resulting in a 
substantially more drastic rise in sea level.  
As is evident in later chapters, the way a state defines climate change and sea level rise 
considerably alters the extent to which it passes regulation to combat the threat. Indeed while 
some states, such as North Carolina, only account for historical trends in sea level rise, others, 
such as Maine, define the issue with the best available science. Under the current scientific 
consensus, climate change, brought about by human-made alterations to the global temperature, 
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will affect sea levels through two processes: thermal expansion of ocean water and the melting of 
land-based ice.  
 
The Role of Thermal Expansion 
Thermal expansion is based on well-understood physics: as the temperature of water 
increases, so does its volume. Therefore, as mean global air temperatures increase with climate 
change, ocean temperatures will similarly rise (albeit with a time lag). As the ocean temperatures 
rise, so does the volume of water in oceans, resulting in higher sea levels across the globe. 
Thermal expansion leads to a linear and relatively predictable change in sea level relative to 
global temperatures. Studies have found that the average temperature of the upper-700m24 of the 
ocean has increased by 0.15-degrees Celsius between 1957 and 1990.25  
Historically, thermal expansion has had a significant, but relatively small effect on sea 
level rise. From 1955 to 2003, J.I Antonov et al. estimate that thermal expansion among the 
upper 700m of water contributed to 0.3mm/year of sea level rise while the upper 3,000m 
contributed 0.4 mm/year. Under this estimate, thermal expansion accounted for less than a 
quarter of the observed sea level rise during this period.26 Many researchers assert that the 
methods used by Antonov et al. underestimate the effects of thermal expansion on historic sea 
level rise. Recent papers estimate that thermal expansion in the upper 750m of the ocean 
supplied 0.5mm/year to sea level rise from 1960-2003.27 
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 In the past twenty years, the role of thermal expansion in causing sea level rise has 
increased. From 1993 to 2003, thermal expansion among the upper 750m of ocean water resulted 
in 1.60 (±0.03) mm/year of sea level rise.28 Compared to the rates for the previous fifty years, the 
influence of thermal expansion increased by nearly 250%,29 contributing to 57% of sea level rise 
since 1993.30 It is important to note that these figures are mean estimates for the global 
contribution of thermal expansion to sea level rise. Inherent in these figures are spatial variations 
in thermal expansion. In a 2009 publication, Jucheng	  Zou et al. found that the effects of thermal 
expansion were strongly spatially correlated; they concluded that thermal expansion has more of 
an effect in the Southern Hemisphere and close to the equator, where the oceans are warmest.31   
The IPCC projects that, by 2100, thermal expansion alone will results in a global sea 
level rise of 220 to 500 mm above average sea levels observed between 1980-1999.32 Coupled 
with the fact that thermal expansion is well understood scientifically and progresses linearly, the 
standardized consequences from thermal expansion make it simpler for state’s to create 
preparatory regulations. In other words, a policy enacted by Maine could be more easily applied 
in Florida or Oregon if thermal expansion were the only driver 
 
The Role of Melting Land Based Ice Sheets 
Unlike thermal expansion, the rise in sea level from melting ice sheets is nonlinear.33 As 
global temperatures rise, portions of ice sheets will reach a critical temperature and then undergo 
a sudden phase shift. As glaciers and ice sheets melt, they add water to the oceans that has been 	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previously confined to land, causing a subsequent rise in sea level. Land-based ice sheets are 
generally categorized into three divisions: small glaciers and ice caps, Greenland’s ice sheets, 
and Antarctica’s ice sheets.34  
Small Glaciers and Ice Caps 
Small glaciers and ice caps, or large portions of land based ice in the Polar Regions, make 
up less than 5% of the total volume of land ice, but Mark Meier and colleagues suggest that, 
from 1996 to 2006, 60% of ice loss was from this type of land ice.35 Scientists believe that these 
smaller glaciers and ice sheets have a more significant effect on current sea level rise than other 
land based ice because they are thinner and more prone to melting under current conditions.36  
Large Ice Sheets 
Most researchers predict that the behavior of the massive Greenland and Antarctic ice 
sheets will define how sea level rise occurs over the next century.37 Antarctica and Greenland 
hold over 90% (by volume) of the ice on earth and, through recent melting, contributed 40% (by 
volume) of global sea ice melt from 1996 to 2006.38  
Greenland, located in the arctic, houses the second largest ice sheet in the world. If the 
Greenland ice sheet were to completely melt, global sea levels would rise by 7m.39 While the 
timing of such a melt is uncertain, scientists predict that it would likely take thousands of years if 
humans continue to emit fossil fuels are increasing levels. Studies suggest that the Greenland ice 
sheet is melting at an accelerating rate. Over the past 50 years, the Arctic has experienced 
warming at nearly twice the rate of the rest of the world, resulting in increased ice melt in 	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Greenland.40 Amplification of polar warming is expected to continue. Thus, while small portions 
of the surface ice and snow in this region melt and refreeze annually, the effects of global climate 
change have disrupted the equilibrium of the system.  
The acceleration of ice melt comes from two main processes. The first is simply that 
warmer weather will prolong the melting season for snow and ice that has accumulated on the 
surface of the ice sheet.41 As the volume of melt water increases, the flow of runoff carves 
channels into the ice sheet, further perpetuating ice melt by facilitating the rapid movement of 
melt water from central parts of the ice sheet to the ocean.42 The second process driving the 
acceleration of ice melt can be derived from the first. The channels formed to move melt water 
destabilize and effectively lubricate the perimeter of the ice sheet.43 Eventually, runoff weakens 
the structure of the outskirts of the ice sheet to the point that it detaches from the structure and 
caves into the ocean.44 When combined, these two processes self perpetuate -- with more 
lubrication leading to weaker structures prone to collapse -- and add an annual flux of 250Gt of 
freshwater into the oceans.45  
Eric Rignot and Pannir Kanagaratnam estimate that the rate of mass loss in the Greenland 
ice sheet doubled from 1995 to 2006.46 They note that the observed changes in mass loss exceed 
all previous projections for the ice sheet over the given period. With the sudden increase in mass 
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loss, the study predicts that Greenland’s annual contribution to sea level rise doubled during this 
period.   
There is contention over the rate of accelerated melting for the Greenland ice sheet and 
how this change will affect sea level rise over the next century. In 2007, when discussing the 
IPCC’s Forth Assessment Report, conference attendees debated whether to include the uncertain 
projections on the rate of ice sheet melt into the global sea level rise estimates for 2100. Working 
Group 1 (WG1), which focused on the scientific basis of climate change, opted to only publish 
projections that reflected sea level rise from thermal expansion, excluding projections of the 
contribution of melting ice sheets.47  
In the final report, the 2007 WG1 projected a total sea level rise by 2100 of 0.10 to .24 
meters (1.1 to 2.6 mm annually) under the lowest emissions scenario, to 0.17 to 0.41 meters (2.8 
to 6.8 mm annually) under the “business as normal” scenario.48 Communication this range of 
projections was problematic because the 2001 WG1 projected a substantially higher annual range 
of sea level rise predicting a change of 1.0 to 10 mm.49 The 2007 WG1 did not intend to suggest 
that the projected amount of sea level rise had decreased. Rather, large uncertainties (particularly 
at the high end) had emerged since the estimates made in 2001. The 2007 data served as an 
absolute baseline of scientifically accepted projections of sea level rise from thermal expansion. 
Indeed the uncertainty in the projections lies at the upper bounds.   
In 2007, following the publication of the IPCC’s report, Stefan Rahmstrof made 
predictions on the combined effect of thermal expansion and melting ice sheets on global sea 
levels. In the absence of robust data on how the major ice sheets in Greenland and Antarctica 
will react to the changing climate, he predicts the rate of ice melt by imputing data for each of 	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the IPCC’s emissions scenarios into a mathematical equation to model melting. He predicts a 
range of sea level rise for the end of the century from 0.7-m (lowest emissions scenario) to 1.0-m 
(“business as normal” scenario) above 1990 levels.50 By including the effect of ice sheets, 
Rahmstrof’s projections exceed the estimates of both the 2001 and 2007 IPCC reports.   
In 2012, T. Moon et al. published a study reassessing the current projections of sea level 
rise from Greenland ice sheet melt. Prior to this study, Moon notes that there was a “need for 
comprehensive data” on the rate of ice melts for all 206 of Greenland’s glacial outlets.51 In this 
study, Moon et al. observed melt velocity from 2000 to 2010 at nearly all outlets. They found 
spatial variation in melt rates.52 The variations in acceleration in Moon’s study, especially the 
discovery of periods of decelerated melt among smaller glaciers, point to the possibility that 
previous estimates, such as Rahmstrof’s, that predicted constantly accelerating ice melt may have 
overestimated the contribution of Greenland ice sheet to global sea level rise.      
The uncertainty surrounding the timing and severity of rapid ice melt makes sea level rise 
an extremely difficult issue for policymakers to address through regulation. Without an 
estimation of the contribution of ice melt to sea level rise over the next century, all projections of 
the threat are severely limited.  
 
The Regional Impacts of Global Sea Level Rise  
While uniform processes drive global sea level rise, there is also a potential for regional 
variability in sea level rise projections.  The most notable example of this potential feedback is 
the connection between rapid ice melts in Greenland and variable sea level rise in the Atlantic 
Ocean.   	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Scientists note that Greenland melt water ice melt may additionally affect sea levels by 
disrupting the earth’s ‘conveyor belt,’ or the thermohaline circulation. The thermohaline 
circulation cycles water from the equator to the poles by exploiting the relationship between 
temperature, salinity, and density.53 As land ice melts, it mixes with high levels of salt in the 
water, becomes denser, and sinks to lower depths. By preventing a build up of surface water near 
the ice sheet, the thermohaline cycle contributes to the stabilization of global sea levels.  
In the United States, the Gulf Stream is an example of the warmer, surface portion of the 
thermohaline cycle. The Gulf Stream brings warm water from the tropics to the coast of 
Greenland; here, the water cools, mixes with the salt exuded by sea ice, and, because of its 
density, sinks to the deep ocean to be recycled back to the tropics. As the Greenland ice sheet 
melts, a substantial amount of freshwater will be added to the circulation. Some scientists predict 
that this influx of water at the transition between surface currents and deep ocean currents will 
slow the cycle. As this occurs, there will be a build up of water in the northern Atlantic, causing 
a rapid and unequal rise in sea level in this region.54 Scientists have already observed this 
phenomenon. Warmer winters in Greenland cause more ice melt and less sea ice formation. In 
turn, the Gulf Stream decelerates in a potentially nonlinear way. Ashbury Sallenger et al. believe 
that addition of freshwater from Greenland’s ice sheet has created a sea level rise hotspot in the 
United States from Cape Hatteras, North Carolina to the northern most part of Maine.55  
The emergence of regionally variable effects from global sea level rise compound 
challenges to policymakers. Not must they only decide what projection to regulate under, but 
they must also consider the potentially unique ramifications that their coastline could face under 	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each. Sea level rise varies along the coast of the United States. Table 2 uses data from Claudia 
Tebaldi et al. on coastal tide gauges.56 This data shows historic values of sea level rise from 
1966-2008 and projections of rise for 2008-2050.  
	  
	   	  	  
Drivers of Variation in Local Sea Level  
 Natural and human processes can intensify or nullify the global affects of sea level rise at 
the local level (Table 2). By adjusting global sea level rise projections for regionally specific 
factors scientists have projected ranges of declining sea levels in parts of Washington State57 and 
Alaska58 and well over the global average along the northern Atlantic coast.59 Major examples of 
local factors, which alter sea level rise projections, include the area’s topography, ecology, 
natural sediment movement, and natural land movement (subsidence).  
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Effects of Local Topography 
The topography of a region has a large effect on the ability of sea level rise to affect the 
coast. Areas such as Cape Cod, Massachusetts, a low-lying coastal barrier in the Atlantic, and 
New Orleans, Louisiana, a city situated several feet below sea level on the Gulf Coast, are much 
more susceptible to sea level rise than the cliff-lined coast of southern Oregon.  
 In low-lying areas such as Cape Cod and New Orleans, a small rise in sea level over the 
next century will penetrate farther inland, causing more widespread and noticeable 
consequences. Alternatively, along mountainous coastlines, a 1-meter rise over the next century60 
may be barely noticeable and have little consequence. The elevation of coastal development 
plays a significant role in coastal policymaking because it speaks to the urgency of the threat of 
sea level rise in the region.   
 
Effects of Local Ecology 
The ecology or level of naturalness in the coastal region is instrumental in determining 
how states are affected by sea level rise. When it comes to sea level rise, a more natural the 
coastline is better since wetlands and marshes slow the inland progression of water. At times, 
however, the best ecological option does not meld with the state’s economic needs. 
Because of the tourism and development industries, homes and hotels reach the water’s 
edge along New Jersey’s coast. Since the development is so close to the ocean, there are no 
natural mechanisms in place to protect the area from rising seas. Indeed, as was evident during 
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Hurricane Sandy, a 3-meter rise in water, similar to sea level rise projections for the region,61 has 
the potential to cause massive coastal destruction and displacement.  
Southern Florida, on the other hand, may have a much easier time buffering sea level rise. 
Southern Florida is home to a variety of coral patch reefs along with the Everglades National 
Park, a large patch of undeveloped mangroves and barrier islands. These natural features will 
work in conjunction to buffer the rising seas.  
As is evident from the juxtaposition between New Jersey and Southern Florida, the land 
use of a region -- whether it be human development or wetlands -- is extremely important in 
determining how severe sea level rise will be. When regulating against sea level rise, 
policymakers must consider how well their coastline can safeguard their shores from the looming 
threat.  
 
Effects of Local Sediment Movement 
Through processes such as erosion and sedimentation, the ocean and rivers are constantly 
transporting earth. The movement of sediment can be a decisive factor in the way that local areas 
are affected by sea level rise.  
Erosion can be natural, stemming from the intricacies of the coastal system, or manmade 
as a result of damming, coastal hardening, or anthropogenic changes to the structure of the 
shoreline. Either way, erosion exacerbates the effects of sea level rise by causing a more drastic 
loss of coastal areas. In Texas, for example, 64% of the coastline is eroding at a rate, on average, 
of six feet per year.62 With the threat of sea level rise, the high level of erosion becomes even 
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more concerning. Those living in close proximity to the shore not only have to worry about the 
possibility of water reaching their home from sea level rise, but also about their home reaching 
the sea as coastal land erodes. When combined, these two threats paint a bleak picture for coastal 
regions experiencing erosion.  
In the most basic sense, sedimentation is the opposite of erosion; it is the addition of 
sediment to a coastal area. In sedimentation, water and weather wear down rocks along streams 
and rivers and transport the resulting sediments downstream. Once in an area with lower water 
flow, the sediment settles and adds material to the sea floor or coastline. In the extreme, 
sedimentation can result in completely new extensions of land; such was the case in the 
Mississippi Delta Region. In less extreme cases, sedimentation can help to counteract erosion. In 
Virginia’s Chesapeake Bay, sedimentation is relatively high, with an annual rate ranging from 
0.1 to 1.0-cm per year.63 The accretion of sediment helps build shorelines, slowing the effects of 
sea level rise and erosion.  
When creating coastal policy, regulators should consider how sediment moves along their 
coastline. With an understanding of this phenomenon, they can better estimate how sea level rise 
will affect their shores.  
 
Effects of Local Land Movement  
The natural subsidence, or downwelling, and uplift of land define regional and local 
variation in sea level rise. The geological drivers of regional changes in coastal sea levels trace 
back to the last ice age. During this period, much of the east coast of the United States was 
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covered in glaciers.64 As these glaciers retreated, the land in the northern potion of the Northern 
Hemisphere, mainly in Canada and Greenland, rose as they rebounded from the loss of the 
tremendous weight of overlaying ice. As these areas rose, land slightly south, generally known as 
the “peripheral forebulge,” subsided.65 Although this process began millennia ago, it is still 
occurring.  
The main area undergoing a downwelling of the peripheral forebulge is the mid-Atlantic 
coast of the United States. Subsidence is most extreme in Maryland, where the land is retreating 
at a rate of 3.1 (±3.5) mm per year. As such, Maryland faces sea level rise at a rate greater than 
1.2mm per year,66 the highest amount of relative sea level rise in the United States. 
While geological processes can exacerbate the problem of sea level rise, they can also 
help regions elude the threat. The west coast of the United States lies on a boundary between two 
tectonic plates. At this boundary, the sea floor is subducted below the continental shelf of the 
United States, causing the land to obduct. As the land rises, the relative sea level rise along this 
coast is negative,67 indicating a decrease in sea levels along the shore. The movement of tectonic 
plates is similarly affecting Alaska, where high predictions of relative sea level rise from local 
glacial retreat is offset by an consistent uplifting of the earth’s mantel along the coast.68  
 
Sea Level Rise and Policy 	   While	  the	  driving	  forces	  behind	  regional	  changes	  in	  global	  sea	  levels	  vary,	  the	  common	  trend	  is	  the	  need	  for	  preparation	  to	  combat	  this	  threat.	  As	  is	  evident	  in	  this	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landscapes." Geomorphology105, no. 3 (2009): 291-302. 
65 Simon E Engelhart, Benjamin P. Horton, Bruce C. Douglas, W. Richard Peltier, and Torbjörn E. Törnqvist. "Spatial variability 
of late Holocene and 20th century sea-level rise along the Atlantic coast of the United States." Geology37, no. 12 (2009): 1115-
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67 Ocean Studies Board. Sea level rise for the coasts… 
68 Larsen. “Rapid viscoelastic uplift in southeast Alaska” 
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chapter,	  policymakers	  must	  make	  a	  series	  of	  decisions	  to	  define	  the	  threat	  to	  their	  coastal	  regions	  before	  they	  begin	  planning	  policy.	  The	  varied	  consequences	  of	  sea	  level	  rise	  have	  led	  to	  a	  wide	  range	  of	  regionally	  specific	  definitions	  and,	  in	  turn,	  drastically	  different	  coastal	  policy.	  	  The	  challenge	  for	  policymakers	  is	  and	  has	  been	  how	  to	  balance	  the	  consequences	  facing	  their	  coast	  with	  the	  reality	  of	  politics	  within	  the	  state.	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Chapter 3: Maine 
 Early and Effective Coastal Policy Action and Preparation for Climate Change   
 
“Although most climate change effects are taking place in steps over time, some will be episodic 
and unpredictable…Proactive infrastructure design, early detection, and well-developed 
response plans are among the steps needed to minimize future losses.” 
- Maine Climate Change Adaptation Report, p. 11 
 
Anticipating the compounding effects of subsidence and sea level rise, Maine began 
preparing for changes in its coastal systems in the 1960s. For the past fifty years, the state has 
thoroughly considered the ramifications from sea level rise and reacted to each through 
regulations at both the state and local level. By preparing for sea level rise early, Maine has been 
able to regulate coastal development for nearly three decades and monitor the continued 
effectiveness of its laws.  
In Maine, the thrust behind coastal regulation has consistently been the protection of the 
natural system for recreation and tourism. To protect its coastline, all branches of Maine’s 
government worked together in the 1960s and 1970s to pass a series of fundamental regulations. 
Then, for five decades, Maine legislators worked with the courts and stakeholders to perfect its 
coastal policy so that it remained effective and enforceable. The history of coastal regulation in 
Maine can be divided into three main phases: early preparations to protect the coast, the Coastal 
Sand Dunes Act, and recent climate change policy. 
 From 1960 to 1983, Maine undertook early action to protect its retreating shoreline. 
During this period, Maine defined the threats to its coastal region and passed several policies to 
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help protect the coast. The main goal of legislation during this period was to allow for the natural 
inland migration of the coastal dunes system.  
 From 1983-2012, Maine’s policymakers crafted and revised the state’s primer piece of 
coastal legislation. In 1983, Maine’s legislature passed the state’s first enforceable coastal 
regulation, the Coastal Sand Dunes Act. The most notable portions of this regulation were its ban 
on coastal hardening and the creation of the damages clause. Since its inception, policymakers 
have continued to revise the Sand Dunes Act to ensure that it is legally applicable and 
scientifically accurate. Despite countless challenges, this coastal policy has not been weakened 
over its thirty-year tenure.  
 Since 1995, Maine has been a model for climate change adaptation policy. Reacting to 
the Intergovernmental Panel on Climate Change’s 1994 report, Maine solidified its position as a 
leader in coastal policy by passing a sea level rise adaptation plan in 1995. This forward thinking 
adaptation plan stressed Maine’s desire to create no regrets coastal policy.69 In 2010, fifteen 
years after releasing its sea level rise adaptation plan, Maine released a climate change 
adaptation plan to reinforce its coastal policy.  
 Maine’s strategy of regulating coastal issues has been widely successful. Instead of 
spending time debating in Congress, Maine has created a process in which it systematically 
defines a problem and regulates in preparation for it. The state then allows the courts to hear 
cases that point to loopholes in its regulations. After cases are resolved, Maine builds on 
previous regulations, strengthening them in light of recent challenges. Maine’s policy creation 
has prepared it well for the consequences of sea level rise. Its coastal regulatory history has not 
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only equipped the state for sea level rise, but has also allowed Maine to serve as a role model for 
other states attempting to protect their coastal regions.  
 
Maine Background 
 Maine is the most northern state on the United States’ Atlantic coast. It has a 5,597-
kilometer coastline, which spans from the Canadian border to New Hampshire. (Figure 2)70 
Forty percent of Maine’s coastline, predominantly in 
the northern portion of the state, is comprised of 
large, rocky cliffs.71 These bluffs are remnants of the 
last glacial retreat.72 Sandy, dune-bound beaches 
characterize two percent of the southern coastline.73 
The remainder of the coastal region of made up of 
embayments with coastal wetlands.  
 The projections of relative sea level rise along Maine’s coast are not uniform because of 
geological processes. While the northern portion of Maine is subsiding at a rate of -1.85 mm/yr, 
the southern portion is experiencing uplift ranging from 0.01 mm/yr to 0.28 mm/y.74 Maine is 
one of three states on the Atlantic coast that experience both uplift and subsidence along their 
coastlines. Because of this geological dissimilarity relative sea level rise projections in Maine 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
70 Google Maps. (2013). [Maine] [Earth map]. Retrieved from http://goo.gl/maps/KlE2E.  
70 University of Maine Sea Grant. "Maine's Climate Future: Coastal Vulnerability to Sea Level Rise." Ed. Catherine Schmitt Last 
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73 Bird. Encyclopedia of the World’s Coastal Landforms. 119.  
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Sella, and Tomás Soler. "Using global positioning system-derived crustal velocities to estimate rates of absolute sea level change 
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Figure 2: Maine’s Coastline 
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range from 2.12 mm/yr in northern Maine to 1.2 mm/yr in southern Maine.75 While Maine’s 
relative sea level rise is highly variable, in the aggregate Maine experiences the lowest relative 
sea level rise on the Atlantic Coast.76  
 Maine has the lowest population density east of the Mississippi River, but one of the 
highest normalized coastal population densities77 in the country.78 As sea levels rise, the state’s 
coastal “at risk” population, or those living within 1-kilometer of the coast or below an elevation 
of 3-meters, will be most affected. A 2009 study asserts that 23% of the state’s population 
resides within 1-km of the coast.79 Since high cliffs characterize Maine’s coastal region, it is 
likely that only those citizens living in a low-lying coastal regions (elevation less than 3-m) will 
be most affected by sea level rise. With a 1-m rise in sea levels, 80 square kilometers of 
previously dry land will be submerged in Maine, resulting in the loss of nearly 8,500 homes.80 In 
addition to human residents, Maine’s coastal regions are home to 91 species of fish, mammals, or 
migratory birds that face declining populations nationwide.81  
 Tourism is the largest economic sector in Maine.82 Coastal tourism is a major economic 
force in the state, with 59% of tourists visiting Maine to see its beaches.83 In the early 2000s, 
coastal tourism contributed over $13 billion in annual sales and revenue and more than 176,633 
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jobs,84 or 37%85 of the state’s nonfarm employment.  Since 2002, however, visitation to Maine’s 
coastal regions has been decreasing.86  
 
Policy Phase One: Early Preparation to Protect a Retreating Shoreline 
 A series of severe storm events served as the initial impetus for Maine’s concern over its 
coastal region. As coastal residents began to notice the rapid erosion of the state’s shoreline 
following storm events, they called policymakers to action. From 1969 to 1982, Maine’s 
legislature passed two major coastal regulations, the executive branch formed a committee to 
examine the effect of coastal development on the beach, and scientists convened to define key 
risks to coastal regions.  
 A universal understanding of the need for coastal regulation allowed Maine to undertake 
thorough, early action. While citizens inspired Maine’s regulatory activities in the 1960s and 
1979s, the government approached all of its early regulatory action from a top-down approach, 
instilling policy with very little public input. Maine’s regulatory approach allowed the state to 
quickly enact effective legislation, but it also lead to many legal challenges in the coming 
decades.  
 To protect its shoreline, Maine first defined the coastal region. In the late 1960s, the state 
commissioned Barry Timson, an employee with the Maine Geological Survey, to map Maine’s 
coastal areas. Timson pieced together a series of photographs that were taken by a plane as it 
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flew over Maine’s coast.87 Once he completed the map, officials asked Timson to identify areas 
of ecological importance in the coastal region. These areas ranged from hotspots of wildlife 
diversity to rapidly eroding beaches.88 Timson’s goal in completing the map and outlining areas 
of concern was to enlighten even the most uninformed citizens of the threats along Maine’s 
shore. His analysis stands as a critical point in the history of Maine’s coastal protection. It 
provided a baseline that coastal policymakers and scientists use to help determine how much 
erosion and/or sea level rise has occurred along Maine’s coast since the 1960s. 
 In 1967, following the publication of Timson’s report, Maine passed its first coastal 
regulation, the Wetlands Control Act. The act declares that coastal regions need an intact coastal 
wetlands system to buffer rising waters and erosion.89 While the Wetlands Control Act does not 
explicitly forbid any activities in wetlands, the original version mandated that builders obtain 
permits to construct in these areas. Wetlands permits were only necessary for permanent 
structures, or those with residents at least seven months each year, located in “tidal or subtidal 
lands or on coastal sand dunes.”90 The Wetlands Control Act provided a fundamental building 
block for the state’s shore policy by empowering legislators to deny construction in the coastal 
region.  
 In 1977, ten years after the Wetlands Protection Act, Governor James B. Longley, Sr. 
issued an executive order charging the state’s Department of Environmental Protection with the 
duty of creating policies to protect coastal waters. Longley ran on the platform of being a one-
term independent governor.91 He likely felt the need to issue this executive order because of 
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divided state politics in the late 1970s. During this period, the independent executive branch was 
at odds with both the Democratic House and the Republican Senate.92 Instead of allowing 
divided politics to halt progress on coastal regulations, Longley’s executive order resulted in the 
creation of a standing committee, the Governor’s Advisory Committee on Coastal Development 
and Conservation, within the Land and Water Resources Council.93 While it is evident that the 
governor appointed individuals from a variety of government and non-government bodies to this 
committee, it is unclear exactly who served.  
 In the 1970s, the Governor’s Advisory Committee on Coastal Development and 
Conservation was most concerned with larger projects in coastal areas that fundamentally 
changed the structure of the shoreline. In an early report, committee members noted:  
 “…state laws ‘do not generally consider circumstances where the individual impact of the 
 proposed action would add to impacts of existing activities’ and harm valuable natural 
 resources.”94 
The committee’s statement was the first time that a policymaking body in the State of Maine 
acknowledged the potentially negative environmental effects of small projects. The above 
statement informed coastal policy in Maine for decades, creating a precedent of considering all 
the environmental consequences of projects independent of their size. Echoes of the statement 
can be seen in more modern legislation for rebuilding damaged coastal homes and court 
decisions for property takings.  
 While the committee tackled beach issues, in 1978, the divided legislative branch created 
the Maine Coastal Program. The main impetus for this regulation was the Coastal Zone 
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Management Act of 1972, a federal law that awarded states funding to protect local shorelines.95 
Maine was among the first states to ratify a statewide program in response to this national policy. 
Maine’s Coastal Program is unique because it functions without a hierarchy of leadership. 
Instead, the program acts as a forum through which representatives from the local, state, and 
federal government as well as stakeholders from the local community and industry could meet 
and jointly manage the federal funding allotted to the state for coastal projects.96 The 
implementation of the Maine Coastal Program symbolized a significant shift from the top-down 
regulatory approach previously used in Maine. The state’s all-inclusive method of coastal 
management helped ensure a balanced approach to issues and created an atmosphere of 
cooperation for coastal management in Maine.  
 Months after the ratification of the Maine Coastal Program, the region experienced the 
most intense series of storm in the state’s history. During the winter of 1978, Maine’s coast was 
ravaged by two winter storms, which resulted in $50 million dollars in coastal damage.97 
Following the massive destruction, Maine hired nationally acclaimed geologists, Craig Ten 
Broeck, to analyze its coastal vulnerability and make policy recommendations to prepare for 
disasters such as erosion, sea level rise, and coastal storm events.98 NOAA awarded the state 
grant money for the research through the Coastal Management Act of 1972.99  
 Released in December 1978, Ten Broeck’s Report to the Governor's Committee on 
Coastal Development and Conservation outlined the natural processes threatening Maine’s 
coastal region. The report explicitly listed sea level rise as a threat to Maine’s coastal 	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communities, making it among the earliest policy-based document to do so. It is important to 
note that, at this time, discussions of sea level rise referred to a geological process following the 
glacial period and not anthropogenic sea level rise.100 Ten Broeck’s report states that sea levels 
had been rising at a rate of 0.09 cm per year. He estimated that Maine would face a 9-inch rise in 
sea levels by 2012.101  
 Recognizing the potential harm that this increase could have on the natural 
environment and human infrastructure, Ten Broeck and his peers from the University of Maine 
made seven policy suggestions. The underlying theme of these recommendations was the need 
for natural vegetation along the coast to allow the sea to migrate inland. The Report to the 
Governor's Committee on Coastal Development and Conservation started a decades long 
regulatory process through which Maine sought to create natural coastal buffer zones.  
 To ensure the effectiveness of vegetative buffers, Ten Broeck and his colleagues 
suggested that Maine prohibit new seawalls along the coast.102  Because it seems 
counterintuitive, a ban on coastal hardening was a groundbreaking concept at the time. Many 
people residing in coastal regions believed that seawalls were the best option to protect their 
property from erosion and flooding. A researcher contributing to the report explains: “scientists 
have recently determined that seawalls and other man-made shoreline protection structures tend 
to accelerate rather than slow down beachfront erosion.”103 By recommending that Maine 
regulate coastal hardening, scientists prioritized the needs of the larger beach system over the 
desires of individual homeowners.  
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 The period from 1960 to 1980 was extremely productive for Maine’s coastal policy. The 
era began with a definition of the coastal region and concluded with a series of reports on the 
issues facing it. The main driving force behind policy at this time was the presence of coastal 
storms and the underlying need to protect the shore. This period helped to build a strong 
foundation for coastal regulations that were supported by the legislature as well as the public. It 
symbolized a shift from top-down governance in coastal regions to a more open policy making 
process that included the general public in decision-making. The period was also instrumental in 
demonstrating the state’s desire to pass effective and understandable policy. 
 Early coastal policy action in Maine set several policymaking precedents in the state. 
First, it started the trend of defining the long- and short-term vulnerability of Maine’s coast and 
understanding the complexities of an issue before creating policy. Throughout this period, Maine 
habitually employed outside scientists to conduct and confirm local research before regulating 
against a threat. Second, during this period, Maine shifted to embody a transparent method of 
policymaking. Since implementing the Maine Coastal Program, the state has consistently 
employed an open forum through which government officials, scientists, community members, 
and interested businesses can help sculpt coastal policy. Maine’s open policymaking helped 
minimize challenges to coastal policies by allowing the consideration of all viewpoints on a 
situation and highlighting any potential issues before the legislature passed any regulations. 
 
Policy Phase Two: The Coastal Sand Dunes Act 
An important shift occurred in 1983; for the first time since 1911, the Democratic Party 
dominated both chambers of the state’s legislature. Prior to this era of consensus, Maine’s 
politics were divided with the Republicans controlling the state Senate and Democrats leading 
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the state House of Representatives by a small margin.104 With the state legislature at political 
odds, Maine faced a sag in policymaking during the 1960s and 1970s. Thus, when the 1983 
session found a single party in power of both chambers, legislators took advantage of the fruitful 
era and passed a substantial amount of policy. One of the star policies originating from this 
period was the Coastal Sand Dunes Act. 
 Maine’s legislature proposed the Coastal Sand Dunes Act to protect the natural barriers 
to the coastal region by governing the activities along the coast. By passing this act, Maine 
became one of the first states to create substantive regulations against coastal construction.105 
Since its ratification in August 1983,106 the Coastal Sand Dunes Act has laid the foundation for 
nearly all of the Maine’s coastal policy; it is arguably the most important coastal regulation in the 
state. Supported by a series of governmental reports on threats to the coastal region, the approval 
of the Sand Dunes Act brought about a series of modifications to Maine’s previous coastal policy 
and symbolized a turn towards enforceable regulations in the coastal regions.  
 As the politically unified legislature drafted regulations to protect the coastal zones, 
activists in Maine helped bring information to the general public. In 1983, scientists in Maine 
organized the state’s first Coastweek. Barbara Fegan, a coastal scientist who helped to coordinate 
the event, noted that they planned it “with no office, no budget, no fund raising, and no copy 
machine.”107 Instead, scientists and regulators interested in coastal management banned together 
to create this educational event. Still celebrated today, the 1983 Coastweek highlighted the 
problems that legislators had been dealing with for decades. It held panels by coastal experts on 
issues ranging from the importance of coastal marshes to the consequences of dam placement on 	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local systems. Coastweek successfully spread its message for conservation and protection, acting 
as a “natural outgrowth of increasing awareness and interest people are taking in the seaside.”108 
The main message from Maine’s first Coastweek was the need for long-term and ecosystem-
based considerations for every project in the coastal region.  
 The themes from the 1983 Coastweek resonated with policymakers as they entered the 
1987-88 session. As an appendage to Title 38: Waters and Navigation, the legislation created the 
National Areas Protection Act. This act recognized the state’s coastal regions as an important 
resource for both its instrumental and intrinsic value. It also formalized the need for regulations 
to help preserve the naturalness of these regions.109  The ratification of the Natural Resources 
Protection Act led to a frenzy of legislative rulemaking on activities in natural areas. The first 
substantive amendments to the Sand Dunes Act were among the policies made during this 
period.  
 By amending the Sand Dunes Act less than five years after its initial ratification, Maine 
demonstrated its desire to improve upon existing coastal legislation. Throughout the year, 
officials from Maine’s Coastal Program held town hall meetings with residents of coastal regions 
to discuss the legislation. As a result of these meetings, policymakers gleaned a better 
understanding of the portions of the act that needed clarification or expansion. The process of 
accepting public input illustrates Maine’s willingness to ensure that its policies align with its 
constituents. Moreover, it illuminates the popular desire within the state to have functioning 
coastal regulations that are understandable and, in turn, implementable.  
 The dispersed responsibility over the coast, implied by community management, helps to 
minimize radical opposition to coastal policy. If there is a proposed bill that a group adamantly 	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contests, they have the ability to express their concerns to the Maine Coastal Program and seek 
amendments on the contentious policy. Maine’s system of transparent decision-making is unique 
and helps explain the longevity of the state’s coastal regulations. 
 During the creation and implementation of the Sand Dunes Act, Maine treated its coastal 
policy like a large experiment. Acting as a coastal policy pioneer had ramifications for the state. 
Even with active public input, many of the regulations passed during this period prioritized the 
coastal system over individual homeowners.  This priority led to a period of contention in Maine. 
Throughout the late 1980s and 1990s, the Supreme Judicial Court of Maine heard hundreds of 
cases that challenged the legality of coastal policy. The two most challenged portion of the 
regulation were the ban on coastal hardening and the damages clause. These two issues faced 
severe scrutiny because of the uncertainty behind sea level rise science.    
 
The Sand Dunes Act: Incorporating Sea Level Rise Science   
 Since defining Maine’s coastal region in the late 1960s, Maine’s coastal policymakers 
have consistently sought the best and newest research on coastal issues before creating 
regulations. In the 1980s, residents in Maine remained concerned about the threat of sea level 
rise and erosion on their coasts. The concern over anthropogenic sea level rise gained momentum 
as the Environmental Protection Agency (EPA) published its 1983 report “Can We Delay a 
Greenhouse Warming.” In this study, EPA officials and outside scientists formally made the 
connection between the emission of greenhouse gases and global warming. They took this 
connection a step farther and predicted that a rise in global temperature would lead to a two to 
twelve foot increase in sea levels by the year 2100.110 The EPA’s findings received substantial 
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media coverage from national newspapers like The New York Times and The Washington Post, 
igniting concern about the future of coastal regions.  
 The late 1980s were a contentious time for national environmental policy. Following the 
EPA’s publication, many individuals in the national legislature wanted to regulate the pollution 
of these compounds. In 1986, however, President Reagan and his administration asked 
policymakers to “go slow” with national regulations because “projections for the future have a 
large uncertainty to them and have to be reduced before we take actions for the future.”111 
George Mitchell, a Democratic congressional representative from Maine, was one of few 
members of US Congress that spoke out against the hesitance towards environmental policy. 
Within one year of the national damper on climate change policy, Maine’s state legislature did 
what the national forum could not: it formally regulated in anticipation of anthropogenic sea 
level rise. 
 In 1987, the Maine Department of Environmental Protection recommended amendments 
to the Coastal Sand Dunes Act so that it included the best available science on threats to the 
coastal zone. A major change in resulting from the DEP’s assessment was the explicit inclusion 
of anthropogenic sea level rise.112 The 1987 version of the Sand Dunes Act symbolized the first 
time that Maine, or any state government, formally acknowledged anthropogenic sea levels rise 
as a driving force for coastal policy.113 In the regulation, scientists from the Department of 
Environmental Protection echoed the foundational surveys conducted by NOAA and Ten Broeck 
and predicted a 3-foot rise in sea level from a combination of human and natural activities. The 
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Board of Environmental Protection reinforced this estimation stating that it was an “uncertain” 
projection that was supported by a “substantial amount of research.”114  
 The input from the Board of Environmental Protection helped to verify the risk of sea 
level rise and instigate regulations to mitigate the issue. Renamed and commissioned in 1972, the 
Board of Environmental Protection stands as a body of citizen regulators appointed by the 
governor and confirmed by the state’s legislature.115 This group of seven scientists, policy 
experts, and coastal stakeholders convenes regularly to assess the fairness, enforcement, and 
applicability of environmental laws while also translating them for the public.116 During the 
1980s and 1990s, the Board of Environmental Protection was often the governmental body that 
had to make tough decisions to interpret the reach of coastal regulations because members were 
appointed and had specialized knowledge on the topics.   
 The Board’s first major interaction with the Sand Dunes Act occurred in 1987. After the 
state formally acknowledged sea level rise as a threat to its shores, the Board of Environmental 
Protection began accepting public comment on the DEP’s recommended modifications to the 
Sand Dunes Act. One of the most highly debated additions was the ban on large buildings in 
coastal hazard zones, or those at risk from a 3-foot rise in sea level.117 Board members claimed 
that larger buildings along the coast had the potential to harm inland areas in the event of a 
severe flood. They also argued that large coastal structures would be impossible to move as the 
sea levels rose.  
 Those who opposed the construction generally considered themselves sea level rise 
deniers. These individuals believed that sea level rise was not an issue that needed to be 	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addressed statewide by regulators. Instead, they championed policy that placed the responsibility 
of these buildings in the hands of developers, not the government.118 It is likely that those 
claiming to be sea level rise deniers were actually members of the coastal development sector 
who stood to lose large amounts of money and business if the ban occurred. Ultimately, after 
months of public comment, the Board moved forward with the ban. The 1987 sea level rise-
driven revisions of the Sand Dunes Act made Maine the leader in coastal policy giving it the 
“most advanced regulations in the Northeast.”119  
 By 2003, the collective understanding of climate change and sea level rise had increased 
exponentially. The Board of Environmental Protection substantially revised the Sand Dunes Act 
with the goal of implementing their new policies by the end of the year. The timeline quickly 
became an issue. In Maine, any substantive regulation created by a government agency, such as 
the Board of Environmental Protection, must be reviewed and approved by the state’s legislature 
before it can become law. The timing of the Board’s new regulations, however, coincided with 
the end of the legislative session.  Because of Maine’s legislative procedures, members of 
Congress did not have enough time to review the draft, send it back for revisions, and then 
approve the final regulation.120  
 In Maine, there are a variety of paths that policy can take through the legislature. The 
most traditional path involves a bill being proposed in one chamber, sent to committee for 
revision, voted on in same chamber, and then sent to the other legislative body. If it passes, it is 
sent to the Governor for approval and becomes law after 90 days.121  This process can be lengthy 
and cumbersome for regulations that need immediate execution, such as the 2003 revisions to the 	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Sand Dunes Act. Thus, Maine has an alternative policy path for instantaneous implementation. If 
2/3 of both chambers vote that an emergency exists that mandates the rapid ratification of a law, 
then the bill is enforceable at the moment that it is signed by the governor.122  
 In 2003, members of Congress declared an emergency surrounding the 2003 amendments 
to the Sand Dunes Act. Instead of waiting 90 days for ratification, the amendments were 
provisionally adopted immediately after the governor signed them in April 2003.  As part of the 
provisions, the legislature mandated that the Department of Environmental Protection revise the 
Coastal Sand Dunes Act by 2006 to incorporate stronger and more applicable coastal 
regulations.123 The motivation behind these mandated modifications were likely the protection of 
coastal regions, which were home to a portion of the state’s population and supported a large 
fraction of its economy. 
 After gaining approval to move forward with the amendments, the Board of 
Environmental Protection began drafting its final regulations. As is typical in Maine, the Board’s 
first action was to convene a body with specialized knowledge, the Sand Dune Stakeholder 
Group, to outline the concerns about the current Sand Dunes Act and redefine the problems 
facing Maine’s coastal regions. Comprised of scientists, policymakers, coastal residents, and 
representatives from industry, the Sand Dune Stakeholder Group worked for two years to create 
a set of new rules for Maine’s coastal development.124  
 The stakeholder group published their findings and suggestions in 2004. The most 
substantial amendments to the act included regulations on construction in the frontal dunes. A 
majority of the other amendments were made to the definitions in an effort to clarify the 
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regulation.125 The amendments were opened to the public for comments and discussion to 
highlight points of contention and misunderstanding. In April 2006, the Board of Environmental 
Protection adopted a revised version of the eight proposed amendments.126   
 The 2006 version of the Sand Dunes Act more accurately defines the problem of sea level 
rise and increases barriers to coastal development. The revised act prepares for a relative sea 
level rise of 2-feet by 2100.127 It is worthwhile to note that Maine’s estimation of sea level rise 
decreased between 1987 and 2006. There numbers, however, represent two different types of 
change. While the 1987 estimate seeks to predict global sea level rise, the 2006 projection looks 
at Maine’s relative sea level rise. The latter better predicts the actual amount of change that the 
state will experience by incorporating calculations of land subsidence in Maine into global sea 
level rise estimations.  
 By constantly attempting to incorporate the best science into their regulations, Maine 
policymakers took a significant risk. Instead of waiting for a consensus surrounding 
environmental issues, such as sea level rise, Maine chose regulate under the precautionary 
principle, acting before the full ramifications of an issue were certain. In doing so, Maine’s 
policymakers situated the state very well for the consequences of sea level rise.  
 Forward thinking policy by the Board of Environmental Protection and state legislature 
came at a cost. Coastal citizens, who claimed to disagree with its sea level rise projections, posed 
constant challenges to the Sand Dunes Act. It is likely that these individuals did not actually take 
contention with the projections for sea level rise; there is no scientific basis for such dissention. 
Rather, those living in the coastal regions did not want to face significant regulations on the ways 	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in which they could use their property. Thus, instead of lobbying against the policies created by 
the Act, they petitioned against the underlying science.  
 For the duration of its work with the Act, the Board of Environmental Protection sought 
public comment to resolve concerns with proposed changes to the bill. In the end, the Board 
acknowledged public concern, but still passed a majority of its progressive and contentious 
regulations. Finding no relief from regulators who were convinced that they were creating 
coastal policies supported by the best available science, disgruntled citizens sought support from 
the courts. For the past thirty years, the damages clause and the ban on coastal hardening have 
been the most challenged portions of the Sand Dunes Act.  
 
The Sand Dunes Act: Damages Clause 
There is an inherent risk to living in a coastal region. At any point in time, a major storm 
with the potential to ravage homes and take lives could strike. The outcomes of such an event are 
tragic and extremely expensive. Reflecting Maine’s tendency to regulate in preparation for the 
worst-case scenario, the 1983 amendments to the Sand Dunes Act adopted one of the policies 
suggested by Ten Broeck and his associates and included a damages clause.   
Maine’s damages clause states that coastal structures cannot be rebuilt if they can 
“reasonably be expected to be damaged as a result of changes in the shoreline” within 100 
years.128 The outcome of such a clause is twofold. First, by forbidding the reconstruction of 
coastal homes, the damages clause helps Maine take precautionary steps to ensure the continued 
safety of its coastal population during storm events. Second, the damages clause creates coastal 
buffer zones in areas at risk from changing shorelines. These legally uninhabitable and 
unbuildable areas protect human development from subsequence harm by slowing the inland 	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acceleration of water in the short term by buffer storm surge and in the long term by slowing the 
advance of sea level rise. 
The damages clause highlights the main thrust of Maine’s sea level rise planning: prepare 
for the worst while working towards accomplishing best case scenario. While the benefits of the 
damages clause are clear, the regulation fundamentally removed the rights of property owners to 
build on their land. It was the subject of many court cases in the 1980s and 1990s.  
 The first major challenge to the Sand Dunes Act occurred in the early 1980s. Erosion 
from a 1976 storm severely damaged the coastal home of the Halls, a family from southern 
Maine. In 1980, the Halls began rebuilding their coastal cottage on their original lot and the 
adjacent lot that they purchased from their neighbors. Partially complete with construction, the 
Board of Environmental Protection notified the Halls that they had failed to apply for a Sand 
Dune Permit, mandatory under the 1983 Sand Dunes Act.129 The purpose of this permit was to 
ensure the continued existence of the dune system and safety of home placement.  
 In 1983, the Board of Environmental Protection denied the Hall’s application for a 
permit. The Board argued that demonstrated threat of erosion from the placement of the Hall’s 
home made the property too dangerous for a permanent structure. It further argued that the 
measures necessary to protect the Hall’s home, such as the installation of a seawall, could 
undermine other portions of the coast.130 The Board of Environmental Protection’s reasoning for 
denying the Hall’s permit demonstrates Maine’s willingness to prioritize the good of the coastal 
system over that of individual homeowners.  
 The Halls sued the state and the Board of Environmental Protection in 1985. The 
Superior Court of Sagadahoc County heard the case. The Halls argued that the permit denial 
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reduced the value of their property by 100%. Under this notion, the Superior Court ruled that the 
actions of the Board of Environmental Protection represented an unjust taking, making their 
permit denial a violation of Maine’s Constitution.131 The Board of Environmental Protection 
appealed this decision to the Supreme Judicial Court of Maine.  
 As the family waited for their trial date, they installed a trailer on their coastal property. 
The trailer served as a rental property and allowed the Halls to glean value from their coastal 
land.132  Their decision to place the trailer would be instrumental in the case’s outcome. In 1984, 
the Halls had claimed that the state usurped their coastal property without just compensation.133 
In Maine, however, property is considered “taken” by the state only if it is rendered useless and 
valueless to owners.134 By installing the trailer on their property, the Halls demonstrated that they 
could still glean value as coastal real estate.  
 As both sides argued before the Supreme Court of Maine, the Sand Dunes Act hung in 
the balance. If the court ruled in favor of the Halls, Maine would have to compensate 
homeowners with the “highest and best use” of their property each time a home was threatened 
by erosion or rising sea levels. Such a decision would force regulators to reassess a majority of 
the erosion regulations enacted in the 1970s and 1980s, including many portions of the Sand 
Dunes Act.  
 In a landmark decision, the Supreme Court of Maine found in favor of the Board of 
Environmental Protection. It ruled that, since the Halls were able to use their property as a rental 
location, the land served its “highest and best use,” given its position in the frontal dune 
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system.135 The Hall’s case set an important precedent in the State of Maine. In subsequent cases, 
homeowners had the burden of proving that the taking caused a “substantial deprivation of the 
economically beneficial or productive use of the property.”136  
 Hall v. Board of Environmental Protection was the first of many decisions made by the 
judiciary that supported the need for natural areas in the coastal regions of Maine. It is 
noteworthy that the Halls, like those who followed them, sued the state by themselves instead of 
banning together with a non-profit or other coastal residents. Each time, they met the same 
outcome as the courts continuously ruled in favor of the Board of Environmental Protection.  
 As sea levels rise along Maine’s coast, the cases from the 1980s and 1990s set a 
precedent that relieves the state of responsibility for compensating coastal homeowners for full 
market values of their homes. Further, the decisions continue to be instrumental in preventing at 
risk coastal homes from being rebuilt. As these homes are damaged, they will be removed, 
providing the dunes system with more room for a natural migration inland. 
 Maine’s damages clause and subsequent regulations on coastal reconstruction were put to 
the test in October 1991 when the “Perfect Storm” struck the east coast of the United States. 
With an eerie similarity to 2012’s Hurricane Sandy, the monster storm, comprised of a hurricane 
inside of a nor’easter, struck on Halloween weekend. During this storm, waves in Maine peaked 
at 20-30 feet, destroying over 100 seaside homes.137 Following the storm, coastal residents filed 
over $4 billion in insurance claims.138  
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 After the massive storm, the debate over coastal construction, which had been long 
simmering in the judicial and legislative systems, entered the public forum. Noticing the 
extensive and expensive coastal destruction, many inland residents called for a ban on coastal 
construction in areas at risk from storm events. Coastal scientists seconded this notion, affirming 
that the threat to coastal property would only increase over time.139 These parties wanted to take 
the damages clause a step farther. Instead of just forbidding reconstruction, the clause would act 
preventatively, outlawing all risky construction. 
 While scientists and citizens fought to create a ban on coastal construction, developers 
and emergency response staff were quick to dismiss it. Members of these two sectors stood to 
lose the most from the regulation. They asserted that individuals know and assume the risk of 
building in coastal regions when they purchase their homes.140 Their argument hinged on shifting 
the accountability for coastal destruction from the government to the individual. While the ban 
would have been instrumental in preparing the coastal regions for sea level rise, the Board of 
Environmental Protection opted to maintain the existing damages clause. In doing so, it assigned 
responsibility over coastal risks to individual homeowners, relieving the state of any financial 
obligation to these individuals.  
 Even without the added regulations against coastal construction, the damages clause 
caused a maelstrom of panic and legal action following the 1991 storm. Under a strict reading of 
the damages clause, over 100 homes in coastal Maine would have to be abandoned and removed. 
Various individuals sued the state over the applicability of the damages clause. They argued that 
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the storm was, most basically, a nor’easter and not an ocean storm.141 With this distinction, 
coastal residents hope to save their homes.   
 In 1993, following nearly two years of debate, the Board of Environmental Protection 
sided with the petitioning homeowners and relaxed the damages clause, narrowing its 
applicability to only ocean storm events.142 The Board was forced to side with homeowners 
because of the wording of the Sand Dunes Act. The 1987 amendments stated that coastal 
buildings could be reconstructed if they were destroyed involuntarily by a non-ocean storm.143 
Because the Board specifically allowed reconstruction after non-ocean storms, they had to 
provide construction permits to those who lost their homes in the 1991 “Perfect Storm.” 
 The debate over coastal reconstruction permits in 1993 inspired the Board to release a 
statement to clarify reconstruction. A thorough examination of the clause, demonstrates that the 
1993 clarification statement made it nearly impossible for residents to obtain an exemption 
following an ocean storm event. Maine’s Board of Environmental Protection understood the 
increased threat from ocean storms and thus, made a tradeoff in policy to ensure that the coastal 
region was protected from its most impending and frequent threat.  
 The same year that the Board amended the Coastal Sand Dunes Act, Congress passed a 
regulation to make it more difficult to obtain a permit to develop in coastal regions. Given the 
timing of this regulation, it seems extremely likely that it was passed to support to the 1993 
Coastal Sand Dunes Amendments and ensure that reconstruction did not place the coastal 
ecosystem in more harm. The sudden urge to supplement the Sand Dunes Act was likely a 
reaction to the onslaught of court cases from the previous ten years.  
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 The 1993 addition to Maine’s regulatory code declared that, effectively immediately, 
developers could only build in coastal regions if they proved that their project would not result in 
an “adverse impact on the natural environment.”144 The creation of this regulation helped to back 
the permitting practices of the Board, providing them with a policy-based reason to deny coastal 
construction permits.  
 
The Sand Dunes Act: Coastal Hardening 
Coastal hardening is the introduction of a manmade structure between development and 
the coast. Popular examples of hardening include seawalls and bulkheads. In 1983, as part of the 
Sand Dunes Act, Maine’s Department of Environmental Protection formalized a rule that banned 
coastal hardening.145 Under the advisement of geologist Ten Broeck and a team of scientists 
from the University of Maine, the DEP believed that this would help to create a statewide natural 
vegetative buffer to help combat the threats of erosion and sea level rise.146 It is unclear how 
much of the coastline was already hardened when the act went into effect in 1983. By 2012, 
however, nearly 50% of Maine’s coast was hardened.147 It is impossible to measure the 
effectiveness of the ban on coastal hardening without more data on how the coastal region 
changed over time.  
 To supplement the ban on hardening, Maine passed a series of policies that emphasized 
the importance of coastal vegetative zones. In 1985, Maine’s Democratic legislature banned 
public funding for any projects that were “incompatible” with the function of the sand dunes 
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system as natural barriers.148  The legislation further noted that state could not use hardened 
shorelines to prevent erosion.149 By ratifying bans on coastal hardening and vegetative zones as 
two separate policies, Maine’s legislators ensured that the spirit of the policy would persevere, 
even if the state repealed portions of the Sand Dunes Act.  
  During the same legislative session, Maine added a code that allowed local 
municipalities to rezone their coastal regions.150 The driving force behind this bill was a concern 
over beach access. Officials feared that the publicly owned portion of the beach would be 
ensnared between the rising sea and private property line. Regulators opted to take preventative 
action to minimize the ramifications from diminishing beaches. The purpose behind the rezoning 
law was twofold. First, it allowed the continued survival of Maine’s coastal tourism industry by 
ensuring that there was still accessible beach space. Second, this regulation helped to protect 
coastal property from coastal threats such as sea level rise and erosion.  
 Maine’s 1985 policies served as a foundational step to prepare the coast for sea level rise. 
By outlawing coastal armoring and allowing counties to rezone coastal regions, Maine was able 
to enact de facto rolling easements, a regulation which allows for the inland migration of the 
coastal property line with changes in sea level. Understanding the state’s history with the takings 
clause, it is possible that Maine opted to pass rolling easements through two separate coastal 
policies in one legislative session to help buffer the public backlash from such a regulation. Not 
unlike Maine’s actions with the damages clause, the less traditional creation of rolling easements 
points to the state’s willingness to take alternative policy paths to protect the coastline.  
 Maine’s coastal residents were not satisfied with the 1985 legislation. From 1960 to 
1995, 25 homes, a road, and a railway fell prey to Maine’s eroding shoreline. Before long, banks 	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would no longer finance buildings in the region because of the increased threat. With continued 
erosion, the region stood to lose its tourism industry. Noting the potential for harm from future 
storms, coastal towns, such as Camp Ellis, began to fight for their right to install seawalls.  
 Camp Ellis, a small resort town in Southern Maine, faced erosion at a rate of nearly 1m 
per year by 1995. A disproportional amount of this erosion was attributed to the existence of a 
jetty, constructed by the Army Corps of Engineers in the late 1800s. Local residents believed that 
it was the duty of the Army Corps and, in turn, the government, to help them protect their 
property from erosion. As local residents panicked, officials in the affected municipalities saw 
the benefits of increased erosion. The mayor of Saco, a town near Camp Ellis, noted that the loss 
of coastal homes allowed a more pristine beach system. Local residents failed to see the benefits 
of an expanding tourism sector; rather, they saw erosion as a threat to their homes. In 1995, they 
proposed widespread seawalls along the coast.151 
 Research found that if the state approved the seawalls, the erosion would not stop; it 
would just move to beaches in southern Maine. Scientists with the state believed that vegetative 
buffers, rather than hardening, would save the coast from the most severe effects of erosion and 
storm surge.152 Maine’s Board of Environmental Protection was unsure of the long-term and far-
reaching consequences of increased coastal hardening. It commissioned Joseph Kelley, a marine 
geologist with the Department of Conservation, to research the consequences of increased 
coastal hardening.  
 Kelley and his co-authors found that the hard structures would eliminate the state’s 
estuaries and tidal basins. With this knowledge, the Board of Environmental Protection 
prioritized the long-term wellbeing of the entire region over that of individual homes and 
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rejected countless petitions for exemptions to the hardening ban in the Sand Dunes Act, 
including those from Camp Ellis.153 Maine’s actions with respect to the hardening ban 
demonstrate its willingness to maintain a natural coastal region, even if it is politically 
unpopular.  
 Over twenty years later, in 2006, the Department of Environmental Protection took a 
strong stance on the development and redevelopment of coastal regions and explicitly ratified 
rolling easements. The Sand Dunes Act Amendments of 2006 state: 
 “If the shoreline recedes such that a coastal wetland…extends to any part  of the 
 structure, including support posts, but excluding seawalls, for a period of six months or 
 more, then the approved structure along with appurtenant facilities must be removed and 
 the site must be restored to natural conditions within one year.”154 
The creation of rolling easements in the state builds upon the takings sections of the 1983 and 
1987 Sand Dunes Act as well as many smaller regulations created since 1969. Legislators 
carefully worded the regulation creating rolling easements – having learnt their lesson when 
creating the loosely worded takings clauses in previous iterations of the Sand Dunes Act – to 
avoid future lawsuits concerning unlawful takings.  
 The creation of a rolling easement in Maine successfully completed the state’s decades 
long desire to protect the natural inland migration of coastal regions. Moreover, it preserves 
public access to the state’s valuable coastal land and beaches. As sea levels rise, rolling 
easements will continue to be instrumental in protecting Maine’s coastal regions.  
 
The Success of the Sand Dunes Act 
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 Although the Sand Dunes Act was challenged multiple times, it was not significantly 
harmed or weakened. Instead, as was evident in the policies of 1985 and amendments of 1993, 
the Board of Environmental Protection was able to appease the public by making small and 
inconsequential changes to portions of the legislation.  
 Because of its political success, the Sand Dunes Act was the center point of NOAA’s 
2003 Coastal Zone Conference. Speakers noted that, between 1985 and 1995, the act withstood 
hundreds of challenges to the “takings clause.”155 Attendees at the NOAA conference believed 
that the Sand Dunes Act was able to withstand such widespread scrutiny for four main reasons: 
technical knowledge, widespread support, community organization, and storm events.156 
 Geologists and coastal scientists constantly supported the legislation outlined in the Sand 
Dunes Act. Beckoning back on historic procedures, the Board of Environmental Protection 
conversed with these technical agents at each challenge to grasps the effect that legislation would 
have on the larger system in the long- and short-term. Armed with the background knowledge, 
the state was able to better defend its decisions to the courts and the public.  
 As was evident in this analysis, Maine’s legislature and judicial branches continually 
fought for the preservation of the Sand Dunes Act. While Congress and the courts cooperated to 
support the Act, the beach communities challenging the regulations did not organize as a 
cohesive body. Instead of creating a class action lawsuit or working with a concentrated interest 
group, coastal residents in Maine fought individually for the right to their coastal property. 
Homeowners’ individual actions severely limited the effectiveness of their campaigns against the 
takings clause. They lacked the money, time, and power to battle the state in court.  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
155 Joseph T. Kelley, Stephen M. Dickson, Peter A. Slovinsky, and Julia Knisel. “Managing beaches in the Northeast: the history 
of Maine’s Sand Dunes Act.” Proceedings of the 13th Biennial Coastal Zone Conference. Baltimore, MD. 2003. 
http://www.csc.noaa.gov/cz2003/proceedings/pdf_files/kelley.pdf  
156 Kelley. “Managing beaches in the Northeast.”  
	   57	  
 Finally, the Sand Dunes Act withstood so many disputes because the coastal region could 
not withstand storm events. As each new storm decimated more coastal homes, the need for 
protective coastal legislation, such as the Sand Dunes Act, became increasingly evident.  
 As sea levels continue to rise over the next century, the precedents and policies set by 
Maine’s Sand Dunes Act have prepared the state. The judicial precedents set during this period 
solidified and expanded the regulatory authority of the Sand Dunes Act. These decisions will be 
instrumental in protecting coastal regions from sea level rise by ensuring that the natural system 
is able to survive disruptions from human development and natural disturbances. Furthermore, 
the regulatory precedents set during this period through the creation of a damages clause, rolling 
easements, and a coastal armoring ban help Maine serve as a role model for other coastal states 
planning in anticipation of sea level rise.  
    
Policy Phase Three: Era of Modeling Environmental Policy 
 Since the 1980s, Maine has continued to tweak the Sand Dunes and Coastal Wetlands 
Acts to ensure that its coastal regions are afforded the best protection possible. Maine’s actions 
have placed the state at an unprecedented and unrivaled level of preparation for future threats of 
sea level rise. Historically on the cutting edge of coastal regulations, Maine continued as a model 
for climate change policy during the 1990s and 2000s.  
 After the Intergovernmental Panel on Climate Change published its first report in 
1994,157 Maine’s legislature sprung into action and drafted “Anticipatory Planning for Sea-Level 
Rise Along the Coast of Maine.” In 1995, scientists from the Maine Law Institute, Maine State 
Planning Office, and Maine Geological Survey publish a plan to prepare the state for the 
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anthropogenic sea level rise outlined in the IPCC’s report, outpacing its peers by over a decade. 
The legislation’s goal was to address sea level rise early and take opportunities to avoid the more 
severe consequences of the phenomenon.158 The executive summary of the report states: 
 “…despite the uncertainty and gradual onset, it is important for Maine to begin to address 
 these issues now…To take maximum advantage of opportunities to avoid adverse 
 impacts, it is important for individual states to begin now to plan for possible sea-level 
 rise.”159 
“Anticipatory Planning for Sea-Level Rise Along the Coast of Maine” evaluated how Maine’s 
coast would be affected by a 0.5 m, 1.0 m, and 2.0 m rise in sea levels.160 The creation of the 
1995 sea level rise report follows closely with Maine’s general tendency to define and 
understand an issue before considering widespread regulatory action.   
 Along with outlining the science behind sea level rise in the report, coastal policy experts 
from the University of Maine, scientists from the Maine Geological Survey, and officials from 
the Maine State Planning Office recommended a series of adaptation and mitigation options that 
would prepare the state for the threat. Many of these options, such as rolling easements and bans 
on coastal hardening, built upon existing policies created by the Sand Dunes Act or Coastal 
Wetlands Act.161 Other policy options, such as those concerning beach nourishment, were new 
regulatory ventures for the state. In the fifteen years following the publication of Maine’s sea 
level rise planning document, nearly all of the policy recommendations were ratified by Maine or 
one of its peers.  
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 Following the publication of the sea level rise assessment report, Maine’s Department of 
Environmental Protection began debate on the recommended policy. In the subsequent months, 
the DEP passed a shoreline-zoning ordinance. Building upon the coastal hardening regulations of 
the mid-1980s, the ordinance formally defined a buffer zone along Maine’s coast. The rule states 
that there can be no new construction within 250 feet of the upland edge of a coastal waterbody 
or wetland.162 The ordinance achieved what regulators had failed to in 1985; it ensured that there 
was a publicly owned zone along coastal regions. While this zone will be instrumental in 
maintaining coastal tourism, it also helps protect the shoreline by buffering floods and diffusing 
the consequences of sea level rise.  
 In addition to regulations made by environmentally minded state agencies, Maine’s 
Congress opened debate on many green issues in the early 2000s. In 2002, Maine’s 121st 
Legislature took office163 and began refocusing and reassessing the state’s environmental and 
coastal policies. The primarily Democratic Congress worked to ensure that Maine’s had most 
thorough environmental regulations in the nation. In 2003, under the leadership of 
Representative Ted Koffman, Maine passed An Act To Provide Leadership in Addressing the 
Threat of Climate Change.164 In doing so, it became the first state to pass specific goals for 
reductions in greenhouse gas emissions.  Koffman, a Democratic Representative from a coastal 
district, stated that Maine had more to lose than to gain from climate change, because the state 
was extremely vulnerable to sea level rise.165 Maine set a national precedent by explicitly 
drawing a connection between air pollution and sea level rise in its statewide legislation.    
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 Continuing on its path towards coastal preparedness, Maine’s legislation commissioned a 
beach stakeholder group to focus on the issue of sea level rise from an economic perspective. 
The stakeholder group was comprised of government officials, wildlife ecologists, coastal 
industry representatives, and members of coastal non-profit organizations. The goal of the report 
was to move from a system of regulating beach activity to one of beach management.  
 In its 2006 report, Protecting Maine’s Beaches for the Future, the group reiterated the 
threat of sea level rise to Maine’s beaches, expanding its analysis beyond the coastal system and 
natural environment and stressing the importance of coastal tourism to Maine.166 Throughout 
Maine’s coastal regulatory history, the threads of the coastal tourism have been evident in the 
state’s desire to ensure public beach access. It is important to note that the state rarely prioritized 
the wellbeing of its coastal tourism sector over that of the natural environment. Tourism was 
generally included as an externality of the preservation of natural space.  
  In 2010, following a national trend of creating climate change adaptation plans, Maine 
released People and Nature: Adapting to a Changing Climate. This publication was the 
culmination of a year’s worth of research and discussion by stakeholders and government 
officials. In the document, sea level rise is highlighted as the first and most tangible threat of 
climate change in Maine.167 The document reiterates the need for natural inland migration and 
supports the continued enforcement of rolling easements, the damages clause, and bans on 
coastal hardening. It also encourages research facilities to continue producing studies on the 
consequences of sea level rise so that the state is prepared to the best of its scientific knowledge.  
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Conclusion  
 Because of its history of effective and enforceable policy, Maine is the state in this study 
most prepared for sea level rise. Maine’s long-term success in creating effective coastal policy 
can be attributed to four main aspects of its policymaking process: its willingness to revise 
regulations, its incorporation of best available science, its inclusion of the public in the decision 
making process, and its concern for coastal environments.   
First, the state’s tendency to revise existing regulations has allowed Maine to perfect 
policy over time rather than recreating the wheel at each challenge. Maine has followed a steady 
progression in policy, allowing the state to build upon past regulations and precedents and create 
a series of coastal policies that are tailored to its people and coastline.  
Second, Maine has consistently demonstrated a desire to make informed regulations that 
incorporate the best available science. Maine does this in two ways. Before creating any major 
coastal legislation, Maine convenes a scientific advisory group to define the long- and short-term 
consequences of actions. This allows for the regulatory bodies, which draft the policy, to make 
informed decisions and tradeoffs in the coastal regions.  
Third, Maine’s success in preparing for sea level rise can be contributed to the state’s 
willingness to incorporate the public in the decision-making process. To ensure regulatory 
longevity, Maine underwent a shift from strict top-down regulatory decision-making, which is 
frequently challenged, to a system of regulation through beach and community management.168 
By allowing all coastal stakeholders to have a voice in the creation of policy, the state was able 
to minimize the threat of challenge and repeal.  
Above all, however, the core reason for Maine’s regulatory success in preparing for sea 
level rise was a genuine concern over its coastal system. Both the residents and policymakers in 	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Maine understood the financial, aesthetic, and intrinsic need for a natural barrier between the 
coast and development. Over the past fifty years, Maine has continually prioritized the long-term 
existence of the natural system over that of short-term development. Moreover, policymakers 
carefully crafted the connection between the coastal tourism economy and coastal system. 
Instead, of prioritizing one over the other, through public comment and conversation, the state 
was able to make tourism and the natural environment mutually depended. Thus, by saving one 
of these factors through policy, Maine effectively preservers both.  
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Chapter 4: Florida 
Early relatively ineffective coastal policy action with a recent surge in enforceable coastal 
regulations and climate change preparation 
 
“…Florida is more vulnerable to rising ocean levels and violent weather than any other 
state…global climate change is one of the most important issues facing the State of Florida this 
century.” 
- Executive Order 07-127, 2007 
  
 Due to its relatively low elevation and high coastal population, Florida faces significant 
consequences as sea levels rise.169 The threat to Florida’s coast, however, is not new. Since 1900, 
one-third of hurricanes that hit the United States collided with Florida.170 These storm events 
caused coastal damages ranging from minimal flooding and erosion to the complete destruction 
of coastal cities. While these storms demonstrated the potential consequences of rising sea levels, 
they were isolated events with short-term consequences.  
 National concern over the longevity of Florida’s coast began in 1981, when The New 
York Times reported that 25% of the state would be flooded by the aftermaths of ice melt from 
human-induced climate change.171 In the long-term, such a change would decimate Florida’s 
economy, which focuses heavily on coastal tourism. Instead of acting in anticipation of this 
looming threat, however, Florida regulators stalled coastal policy. Throughout Florida’s 
regulatory history its decisions have constantly relied on the short-term survival of the coastal 
tourism industry rather that the long-term viability of the shoreline. Florida’s actions in preparing 
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for sea level rise can be traced through four themes: the debate over replenishment, the creation 
of coastal setback lines, the preservation of natural space, and the preparation for climate change. 
 Starting in Miami in the 1970s, Florida’s desire to protect its tourism industry led  to a 
long-term debate over the effectiveness of beach replenishment. Florida’s replenishment saga 
demonstrates the state’s hesitance to pass legislation that had the potential to disrupt tourism and 
willingness to ignore the suggestions of the federal government when creating coastal policy. 
 In an attempt to protect coastal homes from development, Florida created coastal building 
setbacks. While these setbacks began as a uniform statewide buffer, over time policymakers 
created more dynamic regulation that were easily enforced. By 1985, Florida’s legislature shifted 
its priorities from overt coastal setbacks to more subvert enforcement through coastal hardening 
regulations. This shift helped policymakers avoid public discontent.  
 From 1984 to 1993, Florida attempted to regulate the destruction of natural spaces 
through permits. These were generally ineffective at preserving natural space. Thus, in 1993, the 
legislation passed Preservation 2000, which enforced a zero net-loss of wetlands across the state. 
This policy was extraordinarily successful; in 2001, the state renewed the program with added 
regulations to ensure the long-term success of wetlands banking.  
 Florida’s actions towards climate change followed the national tendencies to pass 
adaptation plans in the late 2000s. In these plans, Florida officially acknowledged  sea level rise 
as a coastal threat. The state, nonetheless, has yet to take formal policy action to protect its 
coastal regions from the threats associated with climate change.  
 
Florida’s Background 
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 With over 660 miles of beaches, Florida is the only state in the United States that borders 
both the Atlantic Ocean and the Gulf of Mexico. 
As such, the state has an extremely diverse 3,663-
mile tidal coast.172 (Figure 3)173 On both coasts, 
Florida’s land gradually slopes to the waterline, 
where it meets with mangrove forests or white 
sandy beaches before reaching the seafloor. 
Because of the coastal topography, most shore 
communities stand less than 13 meters above sea 
level. Moreover, many coastal cities, such as 
Jacksonville and Miami, sit less than a meter above sea level.174 Coastal scientists in Florida 
predict that the state will face a relative sea level rise of 23-61 cm by 2060.175 The state’s low 
elevation makes it extremely vulnerable to the threat of sea level rise.  
Florida has the highest normalized176 coastal population density in the country.177 As sea 
levels rise, the state’s coastal “at risk” population, or those living within 1-kilometer of the coast 
or below an elevation of 3-meters, will be most affected. A 2009 study finds that 21.2% of the 
state’s population reside within 1-km of the coast and 32.5% live at or below an elevation of 3-
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Figure 3: Florida’s Coastline 
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m.178 With a 1-m rise in sea levels, 5,715 square kilometers of previously dry land would be 
submerged in Florida, resulting in the loss of nearly 900,000 homes and the displacement of over 
1.6 million people.179 Indeed, the state ranks among the most vulnerable across all measures of 
coastal susceptibility.180 In addition to human residents, Florida’s coastal regions are home to 
over 100 endangered land and aquatic species.181  
 The destruction from sea level rise in Florida has the potential to severely limit the 
economic capability of the state. In 2006, Florida’s coastal and ocean economies contributed a 
combined $587 billion dollars, or 83%, to the state’s GPD.182 Florida’s ocean and coastal 
economies depend primarily on industrial fisheries and tourism and recreation. Coastal counties 
also provide employment to 77% of the state’s population.183  
 
Florida’s Coastal Policy: A Brief Overview 
 Coastal policy in Florida began in 1961 with the ratification of the Shoreline and Beach 
Preservation Act, a policy that acknowledged potential problems facing coastal regions without 
instilling regulations. Following this act, it seemed as if Florida would begin substantially 
regulating to protect the longevity of its coast. Between 1960 and 1984, Florida’s policymakers 
made lackluster attempts to regulate coastal development. While Florida regulators had the 
opportunity to arm the state against the problems of erosion during the 1960s and 1970s, policies 
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ratified during this period were ineffective and laid a shaky foundation for the future of Florida’s 
coastal policy 
 Florida’s early policy action followed two approaches, which still define the state’s 
coastal policy today: coastal replenishment and setbacks for development. Original iterations of 
these policies were loose and ineffective. Indeed, in the 1990s following an influx of population, 
state regulators revised many of the early coastal policies to make them more applicable.  While 
Florida’s early regulations resulted in no substantive coastal policy, a few major trends emerged. 
This period symbolized the prioritization of tourism and development over benefits to the 
general public and potential for a healthy coastal region. These trends continue to affect Florida’s 
coastal regulations to this day.    
 Between 1988 and 2001, Florida’s legislature recognized the importance of natural areas 
for tourism and ecosystem function. During this period, regulators created a series of programs to 
help ensure the preservation of the state’s wetlands. While many other states worked to protect 
natural wetlands, Florida opted to create the wetlands banking program. This allowed coastal 
developers to dredge and fill wetlands so long as they created another wetland of similar size and 
function in a nearby location. In doing so, Florida’s policymakers created regulations that work 
with developers rather than against them. While wetland banking does not effectively protect 
existing natural spaces, it has been successful in Florida, allowing the state to have zero net 
wetland loss since the early 1990s.  
 Floridians called for effective regulations against coastal development as the real estate 
market boomed in the late 1990s and early 2000s. After unsuccessful attempts at encouraging 
local guidelines, Florida opted to regulate coastal development statewide.184 As such, Florida 
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was able to actively regulate and protect its entire coastline, equally preparing all coastal homes 
for potential disasters.   
 
Policy Trend One: The Debate over Replenishment  
 As the tourism industry boomed in coastal Florida, developers attempted to justify 
massive beach replenishment projects as a means of ensuring the existence of vacation 
destinations. Before long, however, these restocked beaches would erode, only to be replenished 
again by the state. Florida’s replenishment cycle caught the attention of policymakers and 
newspapers as the debate over the survival of the state’s beaches continued for fifty years.  
 
Unrestricted Replenishment: A Case Study on Miami (1977 – 1980) 
 In 1968, 19,000,000 tourists visited Florida’s coastal regions;185 Miami was one of the 
most popular destinations. The city was home to a large, multi-decadal debate over the use of 
replenishment to preserve beaches. During the 1970s and 1980s, Miami used beach 
replenishment to create large, luxurious beaches, which aided in the growth of its coastal tourism 
industry. In doing so, however, Miami lost sight of the real issue it was facing: coastal erosion.   
 By 1977, Miami faced severe erosion issues. Instead of addressing erosion as a long-term 
coastal threat, Miami, like many other cities in Florida, opted to implement short-term 
solutions.186 The city decided to add sand to its coastline so that all beaches spanned 300-feet 
from development to the coastal dunes system.187 While this decision only worked to postpone 
the effects of erosion, many newspapers and regulators lauded Miami for its replenishment 
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actions. These entities saw beach replenishment as a means of increasing tourism to coastal 
regions by creating more pristine, rolling beaches.188  
 As the coastal tourism industry in Florida continued to boom in the late 1970s and early 
1980s, the replenishment and development of Florida’s beaches gained national attention. 
Reports surfaced that demonstrated the connection between coastal development and increased 
coastal erosion.189 This connection was particularly evident in Miami, where developers built 
homes, condominiums, and hotels along the entire coastline, including on barrier islands.190 The 
development of barrier islands was of particular concern because of their function as natural 
buffers, protecting the mainland from storm events and widespread erosion. As development 
occurred on these islands, their protective capacity decreased.  
 By 1980, the federal government noticed the rapid and potentially detrimental 
consequences of building on barrier islands.191 To combat this threat and prevent future harm, 
national policymakers considered prohibiting construction on barrier islands. In its proposal, the 
federal government cited Miami as a prime example of a coastal city that was suffering 
ecologically from development.192 In lieu of prohibiting coastal construction, the federal 
government chose to cut aid to states that allowed development in these critical areas193 to 
demonstrate its aversion to building on barrier islands.  
 Despite the opposition of the federal government and rising threat of erosion, Miami – 
motivated by tourism – continued to replenish its beaches. In the 1980s, the city’s desire to foster 
its economy became detrimental to its residents. To make room for a larger resort, the city took 	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land from low-income residents in South Beach, razed homes, and filled the area with sand. 
Miami justified this taking by noting that it was necessary to “save” the local tourism industry.194 
The city’s action set a standard in Florida in which tourism trumps all. Miami’s decision to usurp 
private property in order to further private interests demonstrates the city’s prioritization of its 
economy over the wellbeing of its fulltime residents.  
 Following this action, Mel Mendelson, a Miami City Commissioner, criticized the city’s 
actions, stating, “it’s never been repair and replenish, it’s always been use up and destroy.”195 
Mendelson continued to fight against the redevelopment of South Beach for years after his peers 
outvoted his. Although his position on this issue frequently placed him at odds with his fellow 
commissioners,196 he stood strong in his convictions that the project would set a dangerous 
precedent and lead to greater harm in Florida’s coastal regions.  
 Before 1985, Florida did not have a comprehensive method of regulating against erosion. 
State officials attributed this lack of statewide cohesion on the lack of funding and public 
awareness as well as poor timing in light of other local priorities.197 It is clear that the lack of 
statewide regulations enabled cities, such as Miami, to abuse their power and fight erosion 
through unsustainable and ineffective methods. Acknowledging the hole in statewide action, 
government officials began demanding information on the extent of erosion and alternative 
means to combat it.  
 
Reigniting the Debate over Replenishment (1998 – 2013) 
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 During the early phases of Florida’s coastal development, the state applauded cities, such 
as Miami, for replenishing their beaches and securing the success of coastal tourism. 
Replenishment is problematic for two reasons. First, it is a short-term solution to a long-term 
problem. Instead of addressing the mechanisms that are driving erosion, replenishment just 
rebuilds beaches. More often than not, the replenished beaches erode within a few years and the 
state much again pump in sand. Thus, replenishment leads to a cycle of ineffective solutions. 
Second, as is evident in the case study of Miami, beach replenishment can cause environmental 
justice issues. Even with an understanding of the risks associated with replenishment, coastal 
cities continued to use this practice today.  
 Florida’s Congress remained relatively silent on the issue of beach replenishment until 
the late 1990s. There are two possible reasons for the state’s inaction. First, the state’s legislature 
may have remained inactive to avoid expensive and lengthy debate over an issue that was 
already being addressed by local governments. If Florida’s policymakers had created beach 
policy during this period, they would have had to either rally with local governments and support 
the practice of beach replenishment or side with the federal government and create a substantial 
and expensive beach management program. By not taking action on issues of beach 
replenishment in the 1970s and 1980s, Florida’s legislature was able to avoid debate over the 
federal Coastal Areas Management Act of 1972. By prolonging its indifference on coastal issues, 
Florida’s legislature enabled coastal cities to act in the best interest of their tourism sectors, 
effectively raising the states revenue.  
 Florida’s inaction on replenishment legislation in the 1970s and 1980s may have also 
stemmed from the state’s political environment in this era. Prior to 1980, Democrats had held the 
majority of the seats in Florida’s State Congress since the late 1800s. The 1980s, however, 
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brought a substantial change to the status quo in Florida’s politics. During this era, the national 
election of Ronald Reagan played a major role in changing the state’s Congress. Within five 
years, Florida’s political environment transition from a practically single-party system to a 
completely divided one.198  It is possible that the newly divided legislature had a hard time 
adjusting to its new makeup and spent more time debating and coming to consensus on general 
issues.  Therefore, it likely prioritized other more pressing matters over the coastal issues, such 
as beach replenishment, that were already being addressed by local governments.  
 In 1998, Donald Sullivan, a Senator from a Gulf Coast district and member of the Ways 
and Means Committee, proposed a legislative declaration about beach replenishment.199 
Sponsored primarily by elected officials from coastal regions, it is not surprise that the 
pronouncement emphasized the importance of healthy beaches for the Florida’s capability to 
protect the shore from storms and hurricanes200 and, more importantly, sustain the state’s coastal 
tourism industry.201 As part of this declaration, regulators pledged to annually set aside a $10 
million in tax money in the Ecosystem Management and Restoration Trust Fund, to finance 
replenishment projects around the state.202 Legislators justified the creation of the Fund by citing 
statistics on the necessity of coastal tourism industry.203  
 The legislature placed the Department of Environmental Protection in charge of 
dispersing the money form the Ecosystem Management and Restoration Trust Fund. The Fund is 
financed by taxes diverted from the state’s Document Tax.204 The creation of the Ecosystem 
Management and Restoration Trust Fund exemplifies the short-term prioritization of tourism 
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over the natural environment. In the long-term, however, the regulation had the potential to 
protect natural areas by making them less attractive to tourism. Through this tax program, 
Florida minimized the sprawl of tourism by dispersing replenishment funding to previously 
developed tourist destinations. Florida’s slightly selective funding enabled the state to preserve 
portions of its remaining natural coastal regions as habitat by encouraging coastal development 
in areas with the infrastructure to support it.  
 The Department of Environmental Protection’s involvement in coastal replenishment was 
tested in the 2000s. Following severe erosion from hurricanes in 2003, two Gulf counties applied 
for a permit to restore public beaches along the Gulf Coast. These counties relied heavily on 
coastal tourism to support their economy. The Department of Environmental Protection approved 
their request.205 Coastal homeowners believed that the state’s beach replenishment constituted an 
illegal taking because it would alter the value of their homes by further removing them from the 
shore. Noticing that the state’s legislature generally supported beach replenishment and the 
improvement of the state’s tourism sector, homeowners banned together under the non-profit 
organization, Stop the Beach Renourishment, and challenged the Department of Environmental 
Protection in court.206   
 The First District Court of Appeal found unanimously in favor of the petitioning 
homeowners and revoked the Department of Environmental Protection’s permits. The District 
Court found that homeowners had rights to the land up to the mean high tide mark. Thus, in 
trying to create public beaches by replenishing submerged waters, coastal counties were 
violating the homeowner’s rights to their land.207 The Court ruled that the counties could only fill 
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this land through eminent domain proceedings.208 It makes sense that local courts would find in 
favor of the homeowners. In Florida, appellant judges are appointed by the governor, but must 
face popular election every six years to retain their position.209 
 The Department of Environmental Protection appealed the decision of the First District to 
the Supreme Court. In a unanimous decision, the Supreme Court ruled in favor of the state. The 
Court noted that, “if an avulsion exposes land seaward of littoral property that had been 
previously submerged that land belongs to the state even if it interrupts the littoral owner’s 
contact with the water.”210 The Court’s decision in Department of Environmental Protection v. 
Stop the Beach Renourishment may be instrumental in the state’s future coastal regulation. It 
helps to lay the basic foundation for the creation of rolling easements along Florida’s coastline. 
 It is evident that Florida consistently rebelled against good coastal policy practices in 
order to save its coastal tourism sector. The state habitually ignored policies encouraged by the 
federal government and ratified by its peers, instead opting to pass less strict regulations. These 
regulations allowed the state to work with coastal developers, minimizing challenges to policy 
creation. Florida made a trade off between effective coastal policy and easily enforceable coastal 
policy.  
  The preservation of short-term coastal tourism was the driving force behind Florida’s 
coastal policy actions. The state habitually prioritized its coastal economy above all else. Both in 
Miami in the 1980s and the Gulf Coast in the early 2000s, the state’s demonstrated a willingness 
to take coastal property from year-round citizens for “greater good” of tourism. Moreover, 
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Florida consistently ignored the best science on means of preventing erosion and slowing the 
inland progression of waters.  
 
Policy Trend Two: Creating Coastal Setback Lines 
 Setback lines define the arbitrary boundary between the natural environment and coastal 
development. The debate over coastal setbacks began during the 1970s. Due to rapid erosion in 
coastal areas and frequent storms, Florida regulators championed a mandatory coastal setback to 
ensure the survival of coastal real estate. While much of Florida’s early action addressed erosion 
in theory, the regulations were not effective and often included repeatedly replenishing and 
renourishing eroding beaches. It was not until the mid-1980s, through the ratification of the 
Beach and Shore Protection Act, that Florida took useful action against issues of erosion. While 
the state’s desire to protect coastal property was admirable, Florida’s setback regulations were 
not effectively written or enforced until the late 1990s.   
 
Statewide Setbacks: A First Attempt (1970 – 1977) 
 In 1970, Florida’s legislature proposed its first major and technically enforceable 
regulation to protect coastal regions. It enacted a universal 50-foot setback line along Florida’s 
coast.211 The regulation was completely ineffective. While it sought to mandate a coastal buffer 
region, the setback policy was so vague that coastal developers found it extremely difficult to 
discern.212 The ambiguous policy failed to answer many questions about the regulation. What did 
50 feet mean in different areas? Was it at low or high tide? How would the line change over 
time?  Questions such as these made it nearly impossible for anyone to follow the regulation. 
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 The haziness in the 1970 setback policy begs the question as to whether regulators 
intended for their regulation to be enforceable. If policymakers wanted to protect coastal 
development by placing it a safe distance from the shore, they could have followed their peers 
and used a more dynamic regulation, which defined coastal regions clearly through the location 
of sand dunes or the high tide mark. Instead, policymakers in the 1970s opted for a loosely 
worded and barely enforceable regulation that was completely ineffective at changing coastal 
actions.213   
 In 1975, following widespread noncompliance with the coastal setback regulations, 
Florida attempted to localize the policy by mandating that coastal counties submit a local growth 
plan.214 The state intended for these plans to help municipalities prepare for coastal development 
and ensure the long-term protection of coastal regions. In the 1970s, many of these plans did the 
opposite. The regulations created by coastal counties generally pandered to developers and 
ignored the long-term consequences of their actions.215  
 While Florida acknowledged the need for policy addressing coastal setbacks in the 1970s, 
its feeble regulation demonstrates the state’s aversion to upsetting the development and tourism 
industry. This period, however, set a precedent for the creation of coastal setbacks and 
illuminated the problems with creating coastal setbacks along with potential opponents to such 
regulations.  
 
The Coastal Construction Line: A Second Approach to Setbacks (1978 – 2002)  
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 In the late 1970s, Florida legislators acted under the assumption that private ownership 
perpetuated erosion.216 Acknowledging that the state’s existing setback lines and the local coastal 
plans were not effective, in 1978 the Department of Environmental Protection created a series of 
rules for coastal development. Among these was the creation of coastal construction control 
lines.  It is important to note that this legislation came into fruition just as the debate in Miami 
over replenishment was heating up. Officials with the Department of Environmental Protection 
saw coastal construction lines as a compromise; the regulation created a definite beach area for 
tourism while also protecting coastal real estate.  
 The coastal construction lines worked to fill the uncertainties in the 1970 setback lines, 
specifying state-mandated buffers in coastal regions that spanned from the mean high tide mark 
to the surveyed location of a 100-year flood event in Florida.217 This line changed by location, 
allowing for each region to have the best protection possible from erosion and, eventually, sea 
level rise. Much like the 1970 setback lines, however, the 1977 coastal construction lines were 
not actively enforced.218 While many had hoped that the creation of the coastal construction line 
would help protect the shore from rapid development and homeowners from storm threats, it did 
not. Indeed, many developers recognized that the “coastal construction control line {was} 
erratically enforced.”219 
  From June 1982 to June 1983, Florida’s Department of Environmental Protection 
received 740 applications for development seaward of coastal construction line; of these, the 
DEP only rejected ten.220 The majority of these applications were for large resorts and 
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condominiums.221 These large structures had the potential to significantly change the dune 
system; therefore, their placement seaward of the coastal construction line would be detrimental 
to the natural system. Additionally, the widespread approval of permits placed citizens at risk. 
Residents with homes located seaward of the construction line were more prone to damages from 
coastal storms and floods. Florida’s seemingly unrestrained permit approval during this period is 
sure to have dire consequences as sea levels rise. By disregarding the long-term threats to coastal 
construction, the state significantly increased the number of at risk coastal properties.  
 
Erosion: Identifying the Motivation Behind Setbacks 
 In the late 1980s, after years of unsuccessful setback regulations, Florida’s legislation 
charged the Bureau of Beaches and Coastal Systems, a subgroup of the Department of 
Environmental Protection, with creating and maintaining of a list of beaches at risk from erosion. 
The first version, released in 1989, identified “217.6 miles of critical erosion and another 114.8 
miles of noncritical erosion statewide.”222 Today, the list includes over 400 miles of critical 
erosion,223 marking a near doubling over the past thirty years. 
 The severity of erosion varied across the state. As such, many “at risk” counties took it 
upon themselves to supplement state policy with larger coastal setbacks. Charlotte County, for 
example, is a coastal county in Southwest Florida. As it is situated only three feet above sea 
level, the majority of the county lies in FEMA designated high-risk flood zones.224 Charlotte 
County regulators found that natural vegetation offered the best protection against coastal threat. 
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Thus, in addition to the state-mandated coastal construction setback line, Charlotte County 
requires a natural vegetated buffer upland of all wetlands and surface waterways.225  
 The county hoped that the natural vegetative buffer would minimize the effects of human 
activities on the coastline by allowing wetlands to protect the shore against flood and storm 
events. While Charlotte County’s regulation goes a step farther than those of the state, it still 
allows and encourages the establishment of coastal hardening to protect property owners from 
coastal hazards.226  
 
A Shift in Setbacks: Incorporating Science and Enforcing Regulations 
 As storm events brought the balance between coastal preservation and tourism to the 
public eye, policymakers revised the Beach and Shore Preservation Act to create stricter 
regulations on coastal development. In 1993, following over twenty years of lackluster setback 
regulations, Florida’s Congress added a clause to the Beach and Shore Preservation Act that 
prohibited all building seaward of the coastal control line.227 The regulation combined state law 
and local ordinances to normalize the protection of coastal development.228 While past 
regulations had allowed for exceptions to this coastal setback, the 1993 regulation was steadfast, 
stopping all developing seaward of the 100-year flood line.  
 In 2002, following several intense storm seasons that caused substantial damage to the 
coastal region, Florida adopted a statewide building code to strengthen regulations on 
development seaward of the coastal construction line. These codes superseded all previous 
legislation and created a state-mandated coastal development plan, which was run by local 	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governments with oversight from the state.229 One of the main aspects of this document 
addressed the hazards of building seaward of the coastal construction line. Instead of adjusting 
the permitting process to prevent development in at risk coastal regions, the state implemented 
regulations on the construction. The 2002 building code included elements for ensuring the 
“soundness of structures proposed to be constructed seaward of the Coastal Construction Control 
Line.”230  
 Since their inception, Florida’s actions to regulate shoreline development through a 
coastal construction line have been a complete failure. As evident by the need for the 2002 
building code regulations, Florida’s 1993 ban on construction seaward of the setback is 
unenforced and ineffective. As sea levels rise, this development will be the most at risk. While 
the state has continued to allow construction in these regions, it has also recognized the threats of 
building in this region and created regulations to minimize the potential harm from coastal 
storms and sea level rise.  
 
Coastal Armoring: A Shift to De Facto Setbacks (1985 – 2013)  
 In 1985, the “Restore our Coast” task force released a report on the state of Florida’s 
beaches. The Governor appointed this committee – comprised of country and state government 
officials, renowned coastal scientists, and interested citizens – to address issues of beach 
restoration.231 The “Restore our Coast” report approached the problems of the coastal region 
from a non-anthropogenic standpoint, using charismatic megafauna to assert that Florida’s 
coastal regions were important for more than the siting of the next million-dollar home. While a 
majority of the concern was about the ecology of the coastline, especially the wellbeing of sea 	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turtle populations, the task force worked to ensure a healthy coastal habitat for a wide range of 
species.232 The culmination of the work emphasized the threats, such as erosion, that 
compromised the future of Florida’s shoreline.   
 The “Restore our Coast” report highlighted coastal construction lines as a mechanism of 
addressing erosion in Florida. It also noted, however, that there were three major flaws to this 
legislation: the inadequate setback distance, unacceptable permit approval rate, and the tradition 
of grandfathering-in existing development.233 The committee had little faith that the state would 
strengthen the coastal construction lines to create a suitable legislation. Thus, it recommended 
the use of “coastal permanent structures” as an alternative regulation to address erosion.234 
Within months of the “Restore Our Coast” publication, Florida’s legislature endorsed the use of 
hardened shorelines to combat erosion.  
 In the 1980s, the notion of coastal hardening as a beneficial practice was not popular in 
state coastal regulation. During this period, many coastal states, such as Maine and North 
Carolina, ratified strict regulations against coastal hardening. Prohibitions on coastal hardening 
ensure that the coastal environment is able to naturally migrate inland as erosion and sea levels 
rise occur. In Florida, however, legislators approached coastal armoring from the opposite 
perspective. Informed by the “Restore Our Coast” task force, the 1985 Beach and Shore Act 
“recognize(d) the need to protect private structures and public infrastructure from damage caused 
by coastal erosion.”235 To do this, the regulation suggested rigid coastal armoring structures, or 
shoreline hardening.236 
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 While Florida refused to ban coastal hardening, it sought to regulate it. Under the Beach 
and Shore Act, homeowners have to apply for an installation permit before beginning 
construction on their property.237 To qualify for a permit, homeowners must prove that their 
seawall meets four design criteria: it protects a habitable structure, it does not result in the loss of 
any public beach, it leads to no adverse impacts on the environment, and its absence causes 
significant public damage.238 It is evident from these criteria that a major driving force behind 
the permit was the preservation of public land, a necessity for tourism. At the same time, 
however, through these permitting criteria, Florida legislators tried to ensure that seawalls had 
minimal impact on the environment.  
 In 2005, twenty years after the initial ratification of the Beach and Shore Act, the 
Governor’s Coastal High Hazard Study Committee published a report on the effectiveness of 
Florida’s coastal regulations.239 This document outlines the coastal strategies employed in 
Florida, their loopholes, and the creation of the 2005 Ocean and Coastal Resources Act. This 
regulation created the Florida Oceans and Coastal Council, an 18-member body appointed by the 
Department of Environmental Protection to annually rank coastal priorities.240 The creation of a 
preparatory regulatory body signified a productive step forward in Florida’s coastal 
policymaking. Instead of waiting for coastal issues to emerge, as the state typically did in the 
1980s and 1990s, the creation of the Oceans and Coastal Council allows Florida to regulate in 
anticipation of coastal threats.  
 Florida’s setback saga illuminates the struggles that policymakers face when balancing 
the state’s prosperity in the short- and long-term. It is evident that policymakers in Florida 	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wanted to implement coastal setbacks to protect development and the natural system. In trying to 
do so, however, they faced countless challenges from developers and coastal counties. 
 Recognizing that traditional means of implementing setbacks to control erosion were 
inadequate in Florida, policymakers were innovative. They sought less obvious ways of passing 
policy that would accomplish the same end goal without the stigma of stripping property owners 
of their rights. Policymakers framed coastal setbacks as a necessary protective measure by 
framing them through coastal hardening regulations. By employing this subvert policy path, 
Florida was able to circumvent the public discontent over the regulation. In making this decision, 
however, the state prioritized the short-term existence of coastal real estate, delaying the 
consequences of their actions and increasing the long-term threat of sea level rise to the coast.  
 
Policy Trend Three: Protecting Natural Space  
  Recognizing the rapid development of Florida’s coastal region and the state’s willingness 
to replenish the land, policymakers passed the Warren S. Henderson Wetlands Protection Act in 
1984. This act requires permits to dredge and fill wetlands in Florida, which prevented 
developers from haphazardly usurping wetlands.241 The Warren S. Henderson Wetlands 
Protection Act was a fundamental first step in acknowledging the need for wetlands protection. It 
did little, however, to actually protect wetlands. At its peak, the Florida Department of 
Environmental Protection reported that the act only successfully protected 45% of tidal wetlands 
under its jurisdiction. As such, a majority of the permitted projects that filled wetlands never 
completed construction on the development.242  
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 Recognizing the key role that the state’s natural shoreline plays in its economy and the 
failure of the Henderson Act, in 1988 Governor Bob Martinez created the Commission on the 
Future of Florida’s Environment. Throughout his term in office, Martinez was renowned for his 
success in creating effective environmental policy. Having served as the mayor of Tampa, a city 
on Florida’s Gulf Coast, prior to his election as governor, Martinez was familiar with the woes of 
coastal regulation. Martinez employed the Commission on the Future of Florida’s Environment 
to highlighted the historic disconnect between environmental issues and the tourism and 
development industries. He stated: 
 It is time we begin seeing it as a single system, where activities in one part of the state 
 have a direct bearing on the environmental resources in another part…we can’t afford to 
 let it be diminished because we failed to properly care for it.”243 
The main duties of the Commission related to the protection of wetlands and natural spaces, the 
management of beaches, and the education of the public.  
 To ensure an emphasis on natural systems, Martinez appointed Nathaniel Reed, a well-
known Florida environmentalist, as the chair of the commission. In addition to Reed, Martinez 
staffed the 27-person commission with representatives from conservation groups as well as 
representatives from the agriculture and development industries and local and state 
government.244 The Commission on the Future of Florida’s Environment’s first report, published 
in 1990, emphasized the fundamental importance of wetlands and beaches and highlighted the 
fact that they were becoming increasingly scarce.  
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 In 1990, Florida policymakers estimated that all of the state’s wilderness would be 
developed or extremely expensive by the year 2000.245  This idea did not escape the public’s 
attention. A 1990 state poll demonstrated that 88% of Floridians wanted the government to take 
more action against environmental problems.246 Thus, Governor Martinez created Preservation 
2000, a landmark regulation that authorized the sale of state bonds to purchase natural areas 
before they were affected by development and the “largest environmental land acquisition 
program” in the nation.247 Following the creation of the Governor’s fund, state legislators acted 
to support it by diverting government bonds and increasing some state taxes.248  
 In addition to the funds from bond sales, the legislature also actively worked to find 
funding from other portions of its budget, going out of its way to ensure that the state could 
purchase and preserve as much natural land as possible. By 1996, the program had successfully 
acquired over 600,000 acres.249 While Preservation 2000’s goal was to protect endangered and 
threatened wildlife be preserving their habitats, it helped arm the state against coastal threats. 
The conservation of natural areas along the coast will help Florida prevent erosion and buffer the 
coastline from rising water.  
 Building upon the legacy of the Henderson Act and the success of Preservation 2000, in 
1993 Florida’s legislature passed the Environmental Reorganization Act. This regulation sought 
to ensure a zero net loss of wetlands through mitigation-banking program. The wetlands banking 
program was a good companion to Preservation 2000. While the funding for Preservation 2000 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
245 “Leave Preservation 2000 alone.” Tampa Tribune, ed. Final, sec Nation/World p. 10. April 10, 1996.  
246 “Preservation 2000.” National Atmospheric and Oceanic Association. 
http://nerrs.noaa.gov/Doc/SiteProfile/RookeryBay/rbnerr/forever.htm  
247 “Robert ‘Bob’ Martinez – Florida Governors.” Florida Department of State, Division of Historical Records. 2013. 
http://www.flheritage.com/kids/governor.cfm?id=47 
248 James A. Farr and O. Greg Brock. “Florida’s Landmark Programs for Conservation and Recreation Land Acquisition” Sustain 
Vol 14. 2006. http://www.dep.state.fl.us/lands/AcqHistory.htm  
249 Farr. “Florida’s Landmark Programs”  
	   86	  
severely limited the program’s potential to protect natural land, the wetlands banking program 
ensured that private interests could not reduce total amount of wetlands in the state.  
  In the wetland mitigation-banking program, developers wishing to fill wetlands have to 
purchase a second non-wetland coastal property of equal size to replace their construction 
location. They then have to demonstrate that their purchased land is a viable location, both in the 
long-term and short-term, for a new wetland. Only after gleaning approval for their new wetlands 
location, can developers fill the existing wetland.250 Through this highly effective program, 
Florida has secured zero net loss of wetlands since 1993.251  
 In 2001, after a successful decade of wetlands and coastal preservation, Florida’s 
legislation ratified Florida Forever, a successor to Preservation 2000. In both the state’s House 
and Senate, there was only one vote against Florida Forever.252 Under the Florida Forever 
Program, the state continued to acquire land for conservation. Since 2001, the state has protected 
7,570 acres of fragile coastline and 350,660 acres of natural floodplains.253 Building upon the 
legacy of Preservation 2000, the Florida Forever Program implemented a benchmark program to 
measure the performance of the purchased land in protecting biodiversity, water quality, and 
ecological restoration.254  
 While Florida’s regulatory actions against erosion (replenishment, setbacks) often lagged 
behind its counterparts and reflected antiquated science, since 1993 Florida has been on the 
cutting edge of wetlands regulations. As is especially evident in Florida’s policy to protect 
natural space, the state faced a significant regulatory shift in the early 1990s. Prior to this era, the 
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state had consistently created lackluster and generally unenforceable coastal policy. 1993, 
however, symbolized the start of an extremely successful regulatory period in Florida. The 
reasoning behind this is two-fold. For one, the public’s desire for environmental policy was 
likely a strong impetus for regulators seeking reelection.  
 The other key driving force behind Florida’s policy was the composition of the state’s 
Congress in the early 1990s. The period of political discontent in the 1980s as the Republicans 
and Democrats struggled for control over each chamber of the state legislature made it difficult 
for regulators to create substantive policy during this period. Beginning in 1990, however, the 
Republican Party began winning more and more control over the chambers. By 1996, the 
Republicans had control over the Legislature and, in 1998, were joined by Jeb Bush, a 
Republican Governor, in the State House.255 With political consensus in Florida for the first time 
in the late 1970s, the state was able to produce effective policy, which reflected the public’s 
desire for regulations that confirmed the intrinsic value of nature. The valuation of ecosystems in 
the 1990s and 2000s stands as a turning point in Florida’s policy.  
 
Policy Trend Four: Addressing Climate Change  
 In the late 2000s, following the publication of multiple reports by the Intergovernmental 
Panel on Climate Change and the US Environmental Protection Agency, coastal states in the 
U.S. began passing climate change adaptation plans. Following this trend, in 2007, Governor 
Charlie Crist made Executive Order 07-127 and created the Governor’s Action Team on Energy 
and Climate Change. The purpose of this interdisciplinary body – comprised of “diverse 
expertise and stakeholder interests…”256 – was to examine and illuminate the consequences of 
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climate change of Florida. Of particular concern was the threat of sea level rise. Florida’s 
expansive shoreline and concentrated coastal populations made it extremely vulnerable to this 
threat.257  
 Crist, a Republican, was renowned for his progressive environmental policies while he 
held the governor’s office. During his first year in office, Crist passed the aforementioned 
Executive Order while also working for the conservation of endangered species and the 
preservation of the Florida Everglades.258  He faced extreme criticism from the National 
Republican Party for his environmental policies. Opponents claimed that he was creating policy 
that substantially harmed businesses in the state without proof that it would actually help the 
environment. They also criticized Crist for not working through the state’s legislature.259  
 Facing popular discontent from members of his own party, it comes as no surprise that 
Crist changed his stance on environmental policies as the elections approached. In 2009, when 
asked why he was changing his position, Crist stated, “It has nothing to do with the race. "It has 
everything to do with the economy…right now my first and foremost duty is to help this 
economy."260 The governor’s honesty with regards to the viability of coastal policy is refreshing. 
He openly admits to what had been an evident in Florida’s policy for over fifty years: the role of 
the economy, and in turn coastal tourism, in determining the legislative agenda. 
 One of the main successes from Crist’s gubernatorial term was the creation and 
subsequent work of the Governor’s Action Team on Florida Energy and Climate Change. The 
body’s first report characterized the effects of sea level rise on Florida coast. It is important to 
note that the Action Team does not recommend regulating against sea level rise based on IPCC 	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projections of change because the projections are too low (See Chapter 1). Rather than making a 
definite projection, the Action Team acknowledged that there will be a significant increase in sea 
levels in the next 100 year, which will have dire consequences on many aspects of the state’s 
economy.261  
 In addition to defining the threat of sea level rise along Florida’s coast, the Action Team 
made two main policy suggestions for combating the threat. In doing so, team members 
employed many regulatory processes previously used in Florida. First, the Action Team 
encouraged local governments to include this threat as a coastal hazard and, in turn, regulate 
against it.262 This push for local regulation is similar to the historic development of local 
management plans. Second, the Action Team suggested a reevaluation of the coastal construction 
line in light of recent data on sea level rise.263 No significant policy action has been made on 
either of these suggestions.  
 In an interesting turn of events, Miami – the replenishment culprit from the 1970s and 
1980s – is currently leading the state’s actions on climate change.  Likely because of the 
county’s precarious placement at sea level, the Miami-Dade County Climate Change Advisory 
Task Force has been researching regulations to reduce the local impacts of global climate change 
since 2006.264 As part of its efforts, the Science and Technology Committee of the task force 
estimated the amount of relative sea level rise for Florida’s coast. Using data from the IPCC and 
incorporating information on Florida’s topography, the committee projected a three to five foot 
change in sea levels by 2100.265 
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Conclusion 
 There are three major barriers to Florida’s policymaking in response to sea level rise: the 
state’s reliance on coastal tourism, the divided legislature, and the existence of local regulations 
on coastal activities. Florida’s coastal regions account for over 80% of the state’s annual revenue 
and house a majority of its population. Thus, legislators ensured their reelection by securing the 
short-term survival of coastal economies. The expansion of the coastal tourism sector generally 
came with substantial environmental consequences and led to policies in Florida, such as the 
encouragement of coastal hardening and beach nourishment, that sacrificed the long-term 
survival of coastal regions. Unfortunately, as was evident in Governor Crist’s 2009 statement, 
coastal tourism is still a barrier to effective coastal policymaking in Florida. 
 A second barrier to policymaking in Florida prior to 1990 was the divided legislature.  
During the 1980s, many regulations, such as those concerning coastal setbacks, were watered-
down versions of their original proposals. Because the legislature was divided, it could only 
agree upon these completely ineffective and unenforceable regulations. Regulators who 
championed the bills likely believed that having anything on the books was better than not 
addressing the issue.  In 1990, however, Florida’s legislature began to unify under a dominant 
party. By the middle of the decade, the Republican Party held both chambers of the legislature as 
well as the executive office. The political unity, coupled with a public outcry for environmental 
policy, led to a period of successful environmental policymaking in the 1990s.  
 The final barrier to effective coastal policy prior to 1990 was the existence of functioning 
local regulations. Starting with the replenishment debate in Miami in the early 1980s, Florida’s 
state government seemed to operate under the assumptions that local ordinances were sufficient 
to regulate coastal zones. This stance is not surprising. It would have been hypocritical of state 
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regulators to exert power over Florida’s coastal governments during the 1970s and 1980s when 
regulators were rebelling against federal involvement in the state’s coastal policy. In the 1990s, 
however, with increasing damage from coastal storms, Florida’s legislature took a stance and 
worked to unify the state’s policy to ensure that all coastal residents were equally protected 
against coastal threats.  
 Today, only the first barrier, the prioritization of coastal tourism, exists to Florida’s 
coastal policymaking. Moving forward, Florida has two options. The state’s legislature could 
ignore the consequences of sea level rise highlighted in its 2007 adaptation plans and preserve 
coastal tourism sector in the short-term. Selecting this option would reflect a regression in 
Florida’s coastal policy. By ignoring the potential consequences of sea level rise, regulators 
would be acted as they did with erosion in the 1970s and 1980s. Alternatively, policymakers in 
Florida could continue the state’s period of environmental policymaking and act for the long-
term preservation of coastal regions. If Florida were to take this path, it could follow the 
precedents set by other coastal states and pass effective policy to preserve its coastal zones. 
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Chapter 5: North Carolina  
 Early effective coastal policy with a modern regression in issues concerning climate 
change and coastal regulation 
 
“The General Assembly does not intend to mandate the development of sea-level policy or the 
definition of rates of sea-level change for regulatory purposes.” 
- North Carolina House Bill 819, 2012 
 
Since the 1970s, North Carolina’s coastal policy has been dictated by its coastal 
economy. The state’s concerns over its tourism and development sectors have controlled its 
actions, preventing the long-term protection of the naturalness of coastal regions. Because this 
lack of  policy actions, North Carolina’s financial reliance on its coastal region may be short 
lived. The state is projected to face a total relative sea level rise of 0.5-1.0 meters by 2100.266 
Consequences resulting from changing sea levels can be mitigated with active and forward 
thinking coastal policy, though recent trends suggest that North Carolina is not acting in 
anticipation of this threat.   
The history of coastal policy in North Carolina is characterized by periods of intense 
policymaking followed by periods of dispute. Since the state began regulating to protect its 
coastal regions in 1969, North Carolina has experienced two major cycles of legislation and 
challenges. The state’s policy can be broken down into four periods of action: regulation on 
erosion, backlash against erosion regulations, regulation for climate change, and a retreat from 
climate change policy. 
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 From 1969 to 1985, North Carolina’s government took early action to protect coastal 
regions from erosion. During this period, North Carolina passed its first, largest, and most 
debated environmental bill, the Coastal Areas Management Act (CAMA). This act defined 
coastal regions as well as activities within them and set processes for the future of coastal 
development. It also created an appointed regulatory body, the Coastal Reserves Commissions 
(CRC). One of the main issues addressed in CAMA and by the CRC was erosion.  
 Following the period of intense policy creation in the 1970s and early 1980s, from 1986 
to 2001, North Carolina underwent a period of challenge to the erosion regulations. During this 
era, a series of hurricanes, a booming coastal economy, and anti-environmental legislature 
caused issues for coastal policy. While the legislature did not change any policy during this 
period, the courts heard many cases that challenged the viability of erosion regulations. 
 In the 2000s, North Carolina took action in preparation for climate change. During this 
decade, all branches of North Carolina’s government became interested in issues of climate 
change. The Governor and Congress each created task forces and advisory boards to make policy 
suggestions that would prepare the state for the potential changes. A notable publication from 
this period was the North Carolina Sea-Level Rise Assessment Report.  
 Since 2011, North Carolina has undergone a period of challenge to climate change 
preparations. In the past two years, North Carolina’s legislation has begun to question the 
consequences of sea level rise. In 2012, the House proposed and passed HB 819, which severely 
limits the definition of sea level rise by only including past changes and excluding projections 
based on the consensus surrounding climate change science.  
 North Carolina’s coastal regulatory history is characterized by a cyclic flow of productive 
policy-making followed by periods of challenge. The state’s historic movement along this path 
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includes efforts by all three branches of state government as well as input from stakeholders on 
both sides of the issue. The fulcrum on which these periods swig generally coincides with a 
change in the dominant political party in the state’s Congress or a natural disaster. Independent 
of the period of policy, however, North Carolina consistently placed the well being of its coastal 
economy above all other factors.  
 
North Carolina Background 
 Recent predictions suggest that North Carolina will experience an annual relative sea 
level rise of 1.79 mm to 4.27 mm.267 Because the Gulf Stream is slowing with melting glaciers, 
the rate of relative sea level rise in the northern portion of North Carolina is higher than many 
other areas in the country.268 In addition to the increased relative sea level rise, the coastal region 
north of Cape Hatteras, North Carolina is more prone to the threat because it is comprised of 
malleable sand, which easily moves 
with tidal waters and during storm 
events.269  The southern portion of 
North Carolina is comprised of older 
sand and sediment, which has a lower 
risk of overwash-domination and erosion.270 (Figure 4)271 
The threat to North Carolina’s coastal regions is made all the more real by the state’s 
relatively high population density.272 As sea levels rise, it will most affect the state’s coastal “at 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
267 Kemp. "Timing and magnitude of recent accelerated sea-level rise (North Carolina, United States).” 
268 Ashbury H. Sallenger Jr, Kara S. Doran, and Peter A. Howd. "Hotspot of accelerated sea-level rise on the Atlantic coast of 
North America." Nature Climate Change (2012). 
269 Stanley R. Riggs, Dorothea V. Ames, and Stephen J. Culver. Battle for North Carolina's Coast: Evolutionary History, Present 
Crisis, and Vision for the Future. UNC Press Books, 2011.  
270 Riggs, Battle for North Carolina’s Coast. 71 
271 Google Maps. (2013). [Georgia] [Earth map]. Retrieved from http://goo.gl/maps/KlE2E.  
 
Figure 4: North Carolina Coastline 
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risk” population, or those living within 1-kilometer of the coast or below an elevation of 3-
meters. A 2009 study asserts that 3.2% of the state’s population resides within 1-km of the coast 
and 2.4% lives at or below an elevation of 3m.273  With a 1-m rise in sea levels, 4,575 square 
kilometers of previously dry land will be submerged in North Carolina, resulting in the potential 
loss of 43,000 homes.274 This is the third largest amount of potential coastal land loss in the 
contiguous United States.275 In addition to human residents, North Carolina’s coastal regions are 
home to nearly 100 endangered, threatened, or rare species.276  
A majority of the full-time residents in North Carolina’s coastal regions depend on a 
select few ocean-related economic sectors for their livelihood.277 The two most important 
economic sectors in coastal North Carolina are the tourism and fishing industries. These two 
industries provide a many coastal jobs and form the foundation of the majority of economic 
activities in coastal North Carolina. In 2010, these two coastal sectors accounted for 8.3% of the 
state’s annual total revenue and 1.7% of the total employment.278 Thus it is evident that, with the 
projected change in sea level, there will be significant consequences for North Carolina’s land, 
population, and economy.  
 
Policy Phase One: Early Action and to Protect Coastal Regions from Erosion  
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From 1969 to 1985, North Carolina’s legislature passed a series of bills to protect coastal 
land. The most notable of these was the 1974 Coastal Areas Management Act. A cooperative, 
bipartisan legislation and a surge in national environmentalism defined the 1970s and early 
1980s in North Carolina, making it the most productive era for coastal management in the state’s 
history.   
In 1969, North Carolina passed two major regulations to protect coastal regions. First, 
North Carolina forbade coastal counties from changing the coastal sand dunes system. Coastal 
dunes help serve as a natural buffer, armoring the coastal region against rising waters without 
building hardened structures. Second, North Carolina created a dredge-and-fill law to help 
prevent the destruction of coastal wetlands,279 which comprise 76% of the total area within 1m of 
the high water mark in North Carolina.280  
The success of North Carolina’s early coastal regulations can be seen today. The North 
Carolina Land Trust estimates that the state’s wetlands provide $620 million in storm protection 
services every year.281 Moreover, estuaries, a type of wetlands, provide a critical habitat for 
young fish nurseries.282  The North Carolina Coastal Reserve estimates that “97% of the 
commercial fishing industry relies on estuaries” for breeding.283 The initial driving force behind 
North Carolina’s 1969 laws was the prevention of erosion to protect the local fishing economy, 
because of the importance of this sector to the state’s economy - providing jobs to 24,000 coastal 
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residents and contributing $1.29 billion to the state’s revenue each year.284  The regulations also 
served the secondary purpose of protecting the coast from sea level rise by setting in motion 
regulatory precedents for safeguarding coastal land.   
During the 1970s, North Carolina passed several pieces of environmental legislation to 
protect coastal regions. David Owens, the Director of Coastal Management in North Carolina 
from 1984-1989, asserted that the 1970s were a productive period for environmentalism in North 
Carolina because of: 
the increasing pressures of developed that affected sensitive natural resources; a 
growing public concern with the implications of this development; the intellectual 
focus by academics and resource managers on innovative measures to deal with 
these emerging problems; and the final resources provided by key federal 
legislation.285 
National acknowledgement of environmental problems in the early 1970s drove North Carolina 
to pass coastal protection regulations that are now essential to protect the state from sea level 
rise. 
The federal Coastal Zone Management Act of 1972 acted as a major impetus for coastal 
management policy in North Carolina. This national legislation offered states aid to codify and 
enforce their coastal policies. Two years after the federal regulation passed, North Carolina was 
among the first states to ratify a Coastal Areas Management Act (CAMA).286 CAMA asserted 
jurisdiction over coastal zones, or counties that “are bounded by the Atlantic Ocean or any 
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coastal sound or major river to the end of the zone of tidal influence....”287 This definition of 
coastal zone fits twenty counties in North Carolina. 
In 1972, when the legislature began to debate CAMA, Democrats held 70% of both the 
state’s Senate and House of Representatives.288 Even with the Democrats holding the majority, 
Republican minority leaders pledged their support to CAMA. In both chambers, Republican 
leaders worked with the Democratic members of Congress who proposed the bill to create a 
bipartisan document.289 The joint support from both sides of the political spectrum allowed the 
Congress to pass a stronger bill with more steadfast regulations. Even with political consensus, 
CAMA gained recognition as the most debated environmental bill in the history of North 
Carolina.290 
It took North Carolina’s legislature two years and countless drafts to come to a consensus 
over CAMA. In fact, the bill nearly failed on the final day of the Senate’s session in 1974 as 
coastal Senators held strong against its regulations on coastal property.291 Among the 
Congressional holdouts was Senator Julian Allsbrook from Roanoke. Allsbrook was quoted 
stating, “the American system of private property is under attack by forces here in Raleigh.”292 
Allsbrook and others who fought against CAMA feared that the act would result in the seizure of 
private coastal property. Their fears were valid. In 1985, the state usurped 30 homes because of 
regulations set forth by CAMA. What Allsbrook and other holdouts did not see, however, was 
the long-term potential for change that such property takings would create. While in the short-
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
287 Bode. “Coastal Area Management.” 49 
288 N.C. General Assembly Affiliations. 2012. http://www.ncleg.net/library/Documents/GAPartyAffiliations.pdf 
289 Milton S. Heath Jr. “A Legislative History of the Coastal Area Management Act” North Carolina Law Review. Vol. 53 
December 1974. 361. 
290 Owens. Coastal Management in North Carolina. 322.  
291 Milton S. Heath Jr. “A Legislative History of the Coastal Area Management Act” North Carolina Law Review. Vol. 53 
December 1974. 398. 
292 Wayne Grimsley. James B. Hunt: A North Carolina Progressive. McFarland and Company, Inc. 2003. 97.  
	   99	  
term it would anger and displace some coastal constituents, in the long run CAMA’s definition 
of property would ensure that no homes or business were built too close to the coastline. 
North Carolina legislators made substantial changes between the initial draft of CAMA 
and the final version. At one point, Senators debated the proposed bill for twelve hours. The 
debate utilized nearly every stalling tactic – i.e. filibuster – to delay the ratification of the bill and 
resulted in twenty-two amendments to the original text.293 The most notable changes from the 
debate on both the House and Senate floors concerned the role of the state government and the 
explicit protection of natural areas.  
The initial draft of CAMA placed a majority of the power for the act under the purview 
of the state government. Between 1972 and 1974, the legislature heard public comments and 
expert testimony on CAMA. A majority of these contributions highlighted the need for a clear 
and distinct separation of powers among the state and local governments.294 The input pushed for 
local governments to have a major role in the planning and implementation of the bill. Thus, the 
1974 draft of CAMA revised the roles of the state and local government to allow for more 
involvement from the twenty coastal counties.295  
Once completed, CAMA functioned as a collaboration of state and local government to 
protect coastal regions.  The revision to empower local governments played a key role in 
securing the long-term applicability of CAMA. Instead of having a top-down approach to coastal 
policymaking, the state government recognized that those who were most affected by the 
regulation should be intricately involved in the decision-making process. While the state 
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coastal counties would enforce these laws.296 By 1976, only two years after its initial ratification 
by the state legislature, 95% of coastal counties had adopted the management plan297 and the 
remaining 5% had plans in the works.298  
In addition to debating the distribution of power in CAMA, state legislators also revised 
the role of environmental protection. While the first draft of CAMA outwardly sought to protect 
the naturalness of coastal regions, budgetary constraints forced policymakers to redraft the 
bill.299 Although the final version of CAMA seemed to protect coastal regions, environmentalists 
in the 1970s were extremely upset with the lack of environmental concern in the bill. Scientists 
from the University of North Carolina were quoted calling the final version of the bill “weak, 
toothless, a sham, and a paper tiger.”300 In addition to state legislators striking environmental 
clauses from the bill, during a 1974 debate on the Senate floor, policymakers grandfathered in all 
existing development and made the permitting process for coastal hotels simpler and quicker.301 
The legislators’ willingness to bend to the needs of the coastal tourism sector reflects that the 
main objective of policymakers in drafting CAMA was to ensure the continued economic 
fruitfulness of coastal regions rather than the long-term preservation of natural spaces. 
The main goals of CAMA include (1) creating a management system that will preserve 
coastal ecosystems; (2) ensuring that coastal development does not disrupt the naturalness of the 
coast; (3) balancing use and preservation of coastal regions, and (4) establishing a series of 
policies to regulate the use of coastal regions.302 When passed, state regulators believed that 
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to create a series of rules which would guide long-term coastal development.303 This early focus 
on coastal real estate, rather than natural space, is reflected frequently throughout the history of 
North Carolina’s coastal policy. Indeed, when creating CAMA, the North Carolina State 
Planning Office noted that the “…first priority must not be the resources themselves, but the 
people who are their beneficiaries.”304 
The Coastal Resources Commission (CRC), a panel of informed officials appointed by 
the governor,305 was a major product of the Coastal Area Management Act. The legislature likely 
created this commission as an appointed body that would be able to make informed coastal 
regulations without the fear of losing reelection. Indeed, after the Governor appointed the 
Commission, it was trusted to prepare, adopt, and amend state guidelines and regulations for 
coastal regions.306  
CAMA outlines the necessary qualifications of the fifteen members of the CRC. When 
creating the commission, the legislature wanted to ensure that there were an equal number of 
scientists and coastal environmentalists as there were representatives from industry. For 
example, an expert on coastal forestry, an expert on sport fishing, an expert on coastal 
development, and an active associate of a renowned conservation group must fill four of the 
fifteen slots on the commission.307 Once appointed to the commission, each member serves for 
four years, after which they can be reappointed by the governor or replaced.308  
Legislators first employed the Coastal Resources Commission as they sought to address 
the problem of erosion in the North Carolina. Instead of debating the issue in the statehouse, 
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members of Congress punted the hot-button issue to the unelected CRC. In the mid 1970s, the 
CRC’s primary concern was defending the coastal economy by protecting the right to beach 
access in light of erosion.309 During a 1974 meeting on the CAMA, a representative from the 
North Carolina Wildlife Federation addressed his concerns about beach access. The audience 
member asked members of the CRC to identify the limit of positive coastal growth. The question 
sparked a debate among citizens, representatives, and local officials. All those responding to the 
question acknowledged that there was no answer to the limit of growth. Rather, they expressed 
that the varying views on growth in coastal regions could lead to an informed compromise on 
when coastal development needed to stop. All parties expressed the need for public input.310 
Thus, in 1978, the commission began to accept public comments on the creation of statewide 
setbacks to protect coastal development from erosion.  
Not unlike preparing for sea level rise with varying topography, creating a statewide 
setback line was a challenging task for Commission members. Variation in the geology of the 
coastline caused differing rates of erosion along the state’s 5,432-kilometer coast. For example, 
the northern coast possesses a landscape that steadily slopes from the Appalachian Mountains to 
the shore. At the coast, the land meets Pamlico Sound, a waterbody isolated from the Atlantic 
Ocean by the Outer Banks. These north beaches are the most prone to erosion. On the contrary, 
beaches along the southern portion of North Carolina contain a steeper slope, which causes the 
area to have a series of barrier islands that, unlike the Outer Banks, are relatively large and in 
close proximity to the shore. The structure and orientation of the southern barrier islands create a 
series of embayments, estuaries, and capes,311 which are less prone to erosion.312  	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To regulate in anticipation of erosion in both of these coastal zones, the Coastal 
Resources Commission’s final rule, released in 1979, defined setbacks on new development 
through a multipart criteria. Development had to adhere to the most inland of several setbacks, 
which included 30 times the annual erosion rate and the elevation of a 100-year storm plus six 
feet.313 The creation of said criteria was the best regulatory action that the state could have taken. 
Instead of making a weak regulation that only applied to certain portions of the coastal zone, the 
Coastal Resource Commission made strong criteria. The efforts by the CRC to create a 
widespread erosion setback line prove that the state legitimately wanted to create a policy that 
was applicable and enforceable without discrimination along the entire coastal region.  
When creating these setbacks, the Commission only accounted for erosion stemming 
from natural process and sand movement, not anthropogenic climate change.314 The exclusion of 
climate change makes sense since anthropogenic sea level rise did not become a popular concern 
until the 1990s. Even so, the early creation of a setback regulation helped prepare coastal regions 
for future rising sea levels by situating coastal developed what the state deemed a “safe” distance 
from the waterline.  
Having created policy to mitigate the consequences of erosion, the Coastal Resources 
Commission sought to regulate more specifically against the causes of erosion. The Coastal 
Resources Commission took responsibility for creating this regulation because members had a 
specialized knowledge of the issue. The collective understanding of erosion allowed the CRC to 
quickly create effective policy and alleviated the endless debate of weak regulations by 
uninformed politicians. The CRC built off of previous reports by North Carolina government 
officials. The Commission took a particular interest in the role of coastal hardening in North 	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Carolina. In the early 1970s, after years of beach replenishment and dune building, researchers 
with the North Carolina Park Service admitted, “artificial measures accelerate erosion.”315 While 
hardened structures - such as seawalls, bulkheads, manmade dunes, and jetties – help keep the 
ocean at bay in the short term, these structures delay the inevitable, allowing states to avoid the 
consequences of erosion, and subsequently sea level rise, until the problem becomes extreme.  
In 1984, the Coastal Resources Commission created an erosion task force to research and 
potentially regulate coastal armoring. In 1985, the task force passed a mandatory no-hardening 
rule along North Carolina’s Atlantic coast.316 North Carolina banned coastal hardening 
mechanisms because of the “indirect effects and resulting loss of intertidal beach” from the 
construction of hard structures.317 North Carolina was among first states in the nation to create 
legislation that outright forbid coastal hardening. During 1985, the first year enforceable year of 
the coastal armoring legislation, North Carolina’s government mandated the removal of nearly 
30 seawalls and, in turn, the movement of 30 coastal buildings.318  
Not all buildings in coastal regions could be moved. By the end of 1985, state historians 
in the coastal region grew concerned over the survivability of coastal landmarks. They appealed 
to the state government to create an exemption to the hardening law for such buildings. Thus, in 
late 1985, the Commission amended the legislation to allow for seawalls in areas where there are 
buildings of historic significance that cannot be relocated.319 In the same amendment, the CRC 
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asserted that buildings could employ temporary sandbag walls during periods of intense threat, 
including, but not limited to, the approach of a hurricane or tropical storm.320  
While the Commission created the ban on coastal hardening to combat erosion, the 
regulation helped prepare the state’s coastal regions for anthropogenic sea level rise. Since the 
ban was implemented nearly thirty years ago, only 3% of the state’s coastline has been armored. 
As sea levels rise, the unhardened coastlines will allow for a widespread and natural inland 
migration of coastal habitats.  
From 1969 to 1985, national and statewide support of coastal environmental policy 
allowed North Carolina to pass regulations that inadvertently helped prepare the state for 
anthropogenic sea level rise. Nationally, events such as the first Earth Day, the ratification of the 
Clean Water Act and Clean Air Act, and the creation of federal regulations that help fund state 
coastal efforts combined to create a regulatory environment conducive to coastal policy. In 
addition to national support during this period, North Carolina’s citizens and legislature rallied 
behind coastal policy. The public supported erosion regulations because it was a real and 
noticeable threat to residents of the state. Thus, widespread support not only from constituents, 
but also from the bipartisan legislature, enabled the Coastal Resources Commission, a unique 
body of informed and empowered sudo-regulators, to ratify policy that prepared the state for 
future threats to its coastal region.  
 
Policy Phase Two: Period of Challenge to Erosion Measures  
 In the late 1980s and 1990s, North Carolina faced a backlash against the substantial 
coastal legislation created during the previous two decades. Three major events characterize this 
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policy recoil: the changing role of industry in government, a period of intense coastal storms, and 
the explosion of the coastal real estate market.  
Prior to 1988, industrial tycoons were a staple in North Carolina’s Congress. These 
businessmen worked to pass regulations that made it easy to run their factories and plants within 
the state. Harold Hardison, a North Carolina Congressman in the 1970s and 1980s, embodied the 
role of industry in state politics. During his time in Senate, Hardison worked to pass a series of 
regulations, later known as the Hardison Amendments, which provided certain industries with 
exceptions to environmental laws. The amendments stated, “no North Carolina air or water 
quality or hazardous-waste standards could be more exacting that those of the federal 
government.”321 For decades following the ratification of the Hardison Amendments, the Senator 
fought environmentalists to ensure that North Carolina had minimal environmental standards. 
While Hardison’s battle mainly occurred in the air and water pollution sector, it set a tone of pro-
industry and anti-environmental policy action in the state’s Congress during the 1980s.  
In 1988, with the support of industrialists in the state, Hardison ran for the Democratic 
nomination for lieutenant governor. Even after the Hardison Amendments, he was lauded as 
being “’moderate and reasonable’ on environmental issues.”322 Throughout his primary 
campaign, he gained constant support from businesses in North Carolina’s coastal plains. His 
most notable endorsement came from fellow Senator and pork-industry tycoon, Wendell 
Murphy. Murphy and his fellow coastal plains moguls fought adamantly for Hardison’s success, 
donating illegal amounts of funds to ensure his election.323 Hardison, however, failed to win the 
nomination.  Hardison’s loss symbolized the first time that big industry was unable to glean the 
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necessary votes to secure its favored candidate’s election.324 Thus, it appeared that the tide of 
North Carolina’s politics was changing, turning against industry and towards environmental 
policy. In reality, however, the state’s government was convoluted by a newly divided 
legislature.325 Although Democrats still held over 70% of the seats in both the House and 
Senate,326 North Carolina’s Democratic party fractured during this period, dividing its support 
between the pro-industry and pro-environment lobbies.  
In addition to the turbulence from a divided Congress, the late 1980s and early 1990s 
brought a series of severe hurricanes to North Carolina’s coast.327 Moser asserts that “human 
crises make it extremely difficult for local managers and elected officials to respond with 
anything but ‘back-to-(the pre existing)-normal.’”328 Following countless storm events, residents 
and private industrialists in North Carolina expressed the urge to return the coastal region to the 
status quo as swiftly as possible. Often the desire of residents and coastal developers clashed 
with coastal policies. On occasion, developers opted to ignore coastal policy in an effort to 
restore the coast. For example, in 1990, following a hurricane season with three relatively mild 
storm events, developers on North Carolina’s barrier islands began restructuring eroded coastal 
dunes without permits or permission from the state.329 Many coastal non-profits in North 
Carolina condemned industry officials who approved the action, noting that it would just cause 
further consequences to coastal dunes in the future.330  
The following year, several more hurricanes caused severe damage to the Outer Banks. 
Concerned for the existence of their coastal property, landowners banned together and called 	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upon the Coastal Resources Commission to clarify the 1985 coastal hardening regulation. They 
urged the CRC to reconsider its ban on seawalls so that homeowners could protect their coastal 
property from erosion. Environmentalists, especially from coastal conservation organizations, 
fought against this regulatory loosening, claiming that it would cause significant damage to local 
beaches. After reviewing statements from both landowners and environmentalists, the Coastal 
Resources Commission upheld its ban on coastal armoring.  Defending its ban on armoring was a 
major decision for the future of North Carolina’s coastline. Instead of bending to the desire of the 
demanding coastal population, Commission members held their ground, refusing to loosen the 
regulations on coastal hardening. They prioritized the future of the entire coast over the survival 
of a few homes.  
In the midst of the backlash against coastal regulations and accompanying concerns over 
coastal development, North Carolina’s legislature passed a new code that aimed to appease both 
ends of the debate. In 1995, the legislature made an addition to the state’s Administrative Code 
that mandated that any development in a coastal zone submit a Sedimentation and Erosion 
Control Plan. This plan had to include a vegetation buffer, or an area of natural plant life, that 
would protect the surface water from pollution.331 North Carolina ordered that new development 
maintain a 50-foot vegetative buffer and redevelopment a 30-foot buffer.332  
The publicized aim of these requirements was to protect coastal surface water from 
pollution. North Carolina’s Fish and Wildlife Service estimates coastal regions are home to 22 
federally endangered species, six threatened species, as well as 65 species that are found rarely 
and in relatively low abundances.333 The North Carolina Coastal Reserve, a cooperative of 
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reserves along the coast, predicts that the state’s coast is home to so many essential species 
because it is “the southernmost place for northern species and the northernmost place for 
southern species.”334 Thus, North Carolina’s coastal regions are critical environments for a wide 
set of important species that are isolated between the sea and developed land.335  
While the regulation did protect natural habitats from human pollution, the natural buffer 
also protects coastal residences from rising shores by slowing and dispersing the advance of 
water. Thus, as coastal residents continued to rally against the coastal setback lines created in the 
1970s, the state’s legislature created this addition to the Administrative Code to ensure that the 
spirit of setback lines prevailed even if the original regulations were overturned. It is valuable to 
look at the political climate in North Carolina when this code was passed. Before 1995, 
Democrats had held over 70% of the seats in the state’s House and Senate since 1930. In 
November 1995, however, the tides of North Carolina’s politics shifted and, for the first time in 
North Carolina’s history, the Republicans and Democrats both held nearly 50% of the House and 
Senate.336  Noticing the coming shift in state politics, it is likely that the predominately 
Democratic Congress fought to pass the new addition to the Administrative Code in early 1995 
before midterm elections, securing the long-term applicability of erosion setback lines in North 
Carolina before the divided body could overturn the regulation. The vegetative buffer created by 
the additions to the Administrative Code was met with little fanfare until the 1996 hurricane 
season.  
In 1996, Hurricane Fran resulted in an estimated $7 billion of damage, harming over 
150,000 homes and 891 businesses. On some barrier islands, the storm surge from Fran eroded 
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4-6 feet of sand.337 In the wake of the destruction, landowners began to rebuild their debris-
ridden towns. In order to do so, however, residents had to apply for coastal construction permits 
from their local government. Under the Coastal Area Management Act, when coastal buildings 
are “substantially damaged,” or face reconstruction costs of over 50% of their property value, 
they may only be rebuilt if they comply with all current building standards.338 For many coastal 
residents, the siting of their property made it impossible for them to meet new building standards 
created by the Coastal Resources Commission in the 1980s and early 1990s. For example, many 
coastal residents could not meet the 30-foot setback requirement laid out by the 1995 
Sedimentation and Erosion Control Plan.  
Following the destructive storm, homeowners appealed to the Coastal Resources 
Commission for exception from the 1995 Sedimentation and Erosion Control Plan.339 
Homeowners had to glean permission from the CRC because it was the body that created and 
monitored coastal regulations. The CRC had the power to overturn or grant exceptions to any 
coastal regulations. Until this point, however, the CRC had rarely granted immunity from coastal 
laws and only did so in circumstances where there was a significant harm to the historical or 
cultural wellbeing of the coast.  
While the homeowners appealed to the Coastal Resources Commission, James Hunt, the 
Governor of North Carolina at the time debated an outright ban on rebuilding in the areas most 
affected by the storm. Hunt was the longest serving Governor in North Carolina. From 1973 to 
1977, he served as North Carolina’s Lieutenant Governor, where he sat at the head of the state’s 
House of Representatives. During his tenure in this position, Hunt helped Democratic regulation, 
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such as CAMA, progress through the legislative body. He served as Governor from 1977 to 1985 
and 1993 to 2001.340 Throughout his time in office, Hunt devoted himself to issues of education 
and conservation. Among his most notable conservation policies was his “Million Acre 
Initiative,” which challenged the state to protect one million acres of land by the end of 2009.341 
Noting Hunt’s political stance on conservation, it is not surprising that he wanted to ban 
rebuilding in coastal regions. Hunt took a month to make his decision; during this time, he 
forbade coastal residents from returning to the area. In the end, Hunt never formalized the 
prohibition on coastal construction.342 It is possible that his inaction in 1996 stemmed from his 
ongoing campaign for reelection in 1997. Rather than upsetting many of his coastal constituents, 
the governor punted the decision to an appointed body, the Coastal Resources Commission. The 
CRC had to decide on the legality of rebuilding coastal homes. This was a defining moment in 
North Carolina’s coastal history. The decision made by the Coastal Resources Commission 
would delineate how the state prioritized its coastal regions. Moreover, it would create a 
precedent for the definition of “substantial damage” and the legality of rebuilding in coastally 
hazardous regions.  
By 1997, the CRC decided to allow local governments to loosely interpret the Coastal 
Area Management Act.343 Thus, “substantially damaged” homes were rebuilt as localities 
broadly interpreted the existing regulations on setbacks and vegetation buffers. Following this 
decision, a North Carolina newspaper noted that the rebuilding “continues a cycle of predictable 
damage and guaranteed repair – all that sounds like a recipe for chronic disaster.”344 By allowing 
the damaged homes to be rebuilt, North Carolina took a major step backward in its protection for 	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coastal regions. This decision encouraged building in coastal “at risk” regions. Moving forward, 
the Coastal Resources Commission’s decision to allow reconstruction will severely damper the 
state’s ability to forbid coastal constructing in the wake of sea level rise.  
The intense storms during the 1990s and the complacency of government to allow 
reconstruction in risky areas led to a boom in coastal construction during the late 1990s. Since 
1980, the population growth rates on North Carolina’s barrier islands have fluctuated between 
75% and 150%,345 meaning that there is a constant influx of people moving to regions that are 
less than 0 km above sea level.  By 2000, the number of houses in these coastal regions was 83 
times the number of homes in 1980.346  In the 1990s, real estate prices on barrier islands nearly 
doubled. In fact by 2000, when combined, three of North Carolina’s twenty coastal counties 
contained $43 billion in property.347 Historically, residents of North Carolina’s coastal regions 
have been less affluent than other portions of the state.348 Thus, the boom in the real estate 
industry caused many locals to evacuate to more reasonably priced areas and created a culture of 
vacation rentals along the shore.  
The clashing cultures between year-round residents and vacationers came to a head in 
1996 when North Carolina’s coastal policy met its harshest challenge. The Shell Island Resort, a 
hotel renowned for its elite, upper-income clientele, is perched along the coast in Wrightsville 
Beach, a town in the southern region of North Carolina. By 1996, the owners of the resort 
noticed that steady erosion from a local inlet threatened the hotel. They appealed to the Coastal 
Resources Commission for a permit to build a seawall along its coastline. By installing a seawall 	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along the Shell Island Resort’s beachfront area, however, researchers predicted that the 
accompanying beaches to the south, which served the lower and middle-income residents of the 
region, would face severe erosion.349 The debate over the seawall quickly became a debate over 
which income bracket had more of a right to the coastal region.  
In a six to five vote, the Coastal Resources Commission denied the Shell Island Resort’s 
application for a seawall.350 By breaking down the vote, it is evident that the coastal scientists 
and developers were at odds over the issues. Indeed, a majority of CRC members who voted in 
favor of the application were from coastal governments or supported the interest of coastal 
development. Conversely, those voting against the application were generally the scientific 
members of the CRC who focused on fisheries or sustainability along with the representatives 
from conservation organizations. The Shell Island Resort’s seawall application made clear the 
division between the coastal conversationalists and coastal developers in the CRC and 
highlighted the relative power of the former group.  
The scientific and academic members of the Coastal Resources Commission were 
hesitate to permit for a seawall because they believed the Shell Island Resort should not have 
been constructed in such a precarious position. They believed that the destruction of the Shell 
Island Resort could serve as a national example of the threat from erosion and, subsequently, sea 
level rise.351 The Commission’s position on the future of the resort seems hypocritical. In the 
same year that the Commission allowed the reconstruction of residential homes destroyed by 
Hurricane Fran, it also denied the protection of the Shell Island Resort. It appears that the 
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Commission prioritized the need for the homes of local, year-round residents over the existence 
of vacation rentals and condos at the Shell Island Resort. 
By 1997, the hotel was dangerously close to the rising ocean waters. The threat was so 
severe that the resort constructed a sandbag barrier between its walls and the eroding shoreline.  
Since the Coastal Resources Commission’s denied Shell Island’s seawall application, in 1998 the 
resorts homeowner’s association sued the state.352 The association believed it could glean the 
support from the judicial branch that the legislation had failed to provide. Homeowners sued the 
state claiming that the ban on coastal armoring violated their constitutional right to “reasonable 
use of their property.”353  
In 1998, the North Carolina Superior Court dismissed the homeowners’ case, claiming 
that it lacked a constitutional basis since homeowners were still using their property. In 1999, the 
homeowners took their case to the North Carolina Court of Appeals.354  This time, the 
association claimed that the coastal armoring ban violated the Equal Protection Clause of the 
state’s constitution.355 To win the case under the Equal Protection Clause, homeowners had to 
prove that the hardening ban discriminated against them as a group. They argued that it 
discrimination by class while the state argued that the ban applied equally to all coastal 
residents.356 Since the homeowners could not prove that they were singled out by the CRC, the 
Court of Appeals court voted unanimously to uphold the coastal armoring ban.357  
Understanding the looming threat and the government’s unwavering stance against 
permitting a sea wall, a group of property owners at the Shell Island Resort assumed the duty of 
protecting their property. In 2002, these residents secured a permit from the county to dredge a 	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new inlet north of the resort and use the dredge beach sand to nourish their beachfront. Owners 
personally spent $6.5 million to undertake this project.358 It is important to note that the coastal 
county, not the CRC, provided the dredging permit. Throughout the entire debate over coastal 
armoring, local coastal government sided with the resort, encouraging the protection of 
contemporary tourism over the long-term sustainability of the beach. In the end, the nourishment 
was a temporary fix to a long-term erosion problem and set the precedent of allowing private 
interests to step in and alter the policy decisions of the state. The Shell Island Resort applied for 
another dredging permit in 2012.  
In 2002, following the decision in the Shell Island Resort debacle, a joint scientific panel, 
with members from the Department of Coastal Management and the Coastal Resources 
Commission, created policy recommendations on how North Carolina could implement future 
erosion control technologies to avoid situations similar to the Shell Island Resort saga. The panel 
emphasized living shorelines as one of the best policy options for the state while highlighting 
coastal hardening as one of the worst.359 Following the report, the state created 19 living 
shorelines projects that spanned a total of 1.5 miles of coastline. During the same period, the 
state permitted an estimated 167 miles of bulkheads.360 The discrepancy between seawall 
construction and the creation of natural coastal landscapes demonstrates that the coastal policies 
recommended by the joint council never became widespread practices. Moreover, it shows that 
the coastal armoring ban became more flexible in the late 1990s after the Shell Island Resort 
debacle.  
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From 1986 to 2001, residents and business owners in North Carolina fought for their 
right to control the state’s coastal regions. While many coastal regulations were challenged 
during this period, none of the laws were formally changed. Local governments and the Coastal 
Resources Commission set many precedents that will have lasting consequences for sea level rise 
policy in the state. Over and over, the government prioritized the viability of the coastal 
economy, both in tourism and real estate, over the long-term survival of the area.  
The Shell Island Resort case was the first major challenge to CAMA and the regulations 
created by the CRC. The policies held up in two different superior courts, demonstrating the 
state’s steadfast stance on coastal regulations. Instead of bending to the desires of industry, North 
Carolina set a precedent of not paying for coastal replenishment with public money. Rather, 
during the 1990s, the government allowed industry to protect itself from erosion through private 
funding. North Carolina’s decision to have those effected most pay for their protection may be 
instrumental in future efforts to protect coastal regions from sea level rise.  
 
Policy Phase Three: Action in Preparation for Climate Change  
During the 2000s, Democrats regained the majority in North Carolina’s legislature, 
maintaining nearly 60% of the seats in both chambers.361 From 2002 to 2011, multiple 
governmental bodies within North Carolina formed committees to discuss the potential effects of 
climate change on the state. Each of these committees produced an adaptation plan with 
recommendations for policy action. Along with preparations for anthropogenic climate change, 
governmental bodies in the state began anticipating sea level rise and its consequences on the 
North Carolina coast. As has historically been the case for North Carolina’s coastal policy, 
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creating adaptation plans was complicated by the need to balance the state’s economy and the 
interest of coastal residents. 
In order to protect the major economic sectors and populations living along the coast, 
both the legislative and executive branch of North Carolina’s state government began studies on 
how the state would be affected by climate change. In 2005, the state’s Congress formed the 
Legislative Commission on Global Climate Change. The main goal in creating the Commission 
was to “make recommendations…on pollution reduction goals that don’t hamper economic 
development.”362 Thus, the North Carolina legislature charged this joint task force of 34 
academics, politicians, and industry representatives with figuring out how, if at all, North 
Carolina should respond to global climate change.  
On the one-year anniversary of the group’s inception, climate change in North Carolina 
continued to be a “thorny issue to tackle.”363 Because of the nature of the Commission, members 
had strong and extremely different opinions about the existence of anthropogenic climate 
change. While Democratic politicians asserted that climate change was occurring, industry 
representatives from the oil and gas sector disagreed with the entire notion of man-made climate 
change. It is likely that the industry representatives lobbied against man-made climate change 
because of the potential regulations that they could face. If the Commission opted to regulate the 
state’s emissions, then many industries would have to take expensive steps to ensure that their 
factories were compliant with the law. Instead of acknowledging the potential regulations that 
they could face, industry officials challenged the existence of climate change, something that 
would resonate with the North Carolina public. The division among the Commission led to a 
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stalemate among committee members and a focus on, what the Chairman of the Commissions 
called, “win-win-win” recommendations for adaptation.364 
In 2006, the Department of Environment and Natural Resources, an administrative body 
of the executive branch, formed the North Carolina Climate Action Plan Advisory Group to 
prepare recommendations on greenhouse gas emissions and work closely with the Legislative 
Commission on Global Climate Change. The group’s main purpose was to advise the Division of 
Air Quality on the causes and consequences of greenhouse gas emissions in North Carolina.365 
The Advisory Group’s final report, published in 2008, outlines emission sources from a variety 
of sectors, including residential, energy supply, transportation, and agriculture.366  
The report details the benefits and drawbacks of fifty potential policy options for all 
emission industries, but does not make formal recommendations or provide clear guidance for 
the state.367 While the report is over 100 pages long, it does not once mention the effects of 
increased greenhouse gas emissions on sea level rise or the coastal region. The group may not 
have addressed it because it had become such a hot-button issue among legislators and 
stakeholders that it would have distracted from the debate over emissions scenarios. It is also 
possible that the group avoided this topic since it fell under the purview of the Coastal Resources 
Commission. 
Social scientists predicted that the action taken on climate change in the 2000s would 
lead to an era of solid environmental and climate change policy in North Carolina in the 
2010s.368 Initially, this assumption seemed valid. In 2010, the Science Panel on Coastal Hazards 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
364 "N.C. Lawmakers Tackle Issue of Global Warming."  
365 Climate Action Plan Advisory Group:  Division of Air Quality, Department of Environment and Natural Resources. 
“Recommended Mitigation Options for Controlling Greenhouse Gas Emissions.” 2008.  
366 Climate Action Plan Advisory Group. “Recommended Mitigation Options” 
367 Climate Action Plan Advisory Group. “Recommended Mitigation Options” Preface. 
368 Moser. Impact assessments.  
	   119	  
subgroup of the Coastal Resources Commission published the North Carolina Sea-Level Rise 
Assessment Report. The purpose of the report was to use best available science to “provide 
North Carolina’s planners and policy makers with a scientific assessment of the amount of SLR 
likely to occur in this century.”369 The report concluded that the range of relative sea level rise in 
North Carolina is from 0.50-m to 1.4-m by 2100.370 Furthermore, it proposed that the Science 
Panel reconvene every five years to reassess the sea level rise projections with recent data.  
 A growing concern over the threat of climate change inspired a decade of dedicated work 
towards defining the threat in North Carolina. By the end of the 2000s, stakeholders from 
industry, coastal regions, and government bodies had met in countless meetings to help prepare 
the state for climate change. While the state did not pass any regulations during this period, it 
worked to define the problem of climate change within North Carolina, setting the stage for 
future regulatory actions. The proceedings in this era, however, echoed the problems of the late 
1980s and 1990s. Stakeholders from industry lobbied for the rights of their interests, often 
ignoring scientific fact and creating an impasse in policy action. Overall, however, the actions of 
the 2000s laid a solid foundation on which future legislators could build adaptation and 
mitigation policy. 
 
Policy Phase Four: Period of Challenge to Climate Change Preparations  
Following the publication of the Sea Level Rise Assessment Report in 2010, North 
Carolina seemed to be on a path to create and approve legislation against this looming threat. 
Then, the state held the 2010-midterm elections.  Prior to this election, Democrats had long held 
the majority of seats, even if marginally, in the state’s Senate and House of Representatives. For 	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the first time since the 1930s, the 2010-midterm elections placed the Republican Party in power 
in both chambers.371 With the new majority in the State House, Republican members of Congress 
began reversing the climate change actions that legislators and committees had created during 
the 2000s.  
 In the summer of 2012, sea level rise became a topic of debate in North Carolina’s 
Congress. The issue gained national attention as Republican Representative Pat McElraft 
proposed House Bill 819, which redefines the definition of sea level rise in North Carolina to 
only reflect historic changes, severely limiting policy potential to address the problem. McElraft 
represents Carteret County, a peninsula along North Carolina’s southern shore. When she is not 
working as a Representative in Raleigh, McElraft lives on Emrald Isle and works as a real estate 
agent.372 Given the Representative’s background and career reliance on coastal tourism and 
development, it makes sense that she proposed and supported a bill that would ensure the short-
term economic viability of the region.  
 McElraft’s proposal of House Bill 819 is reminiscent of the Hardison Amendments of the 
1980s. In both instances, legislators in North Carolina proposed regulations that prioritized 
industry over the environment. Moreover, the representatives who proposed the bills were 
members of the economic sectors that would benefit the most from anti-environmental, pro-
industry legislation. Both HB 819 and the Hardison Amendments boasted economic benefits for 
coastal regions in the short term, ignoring the long-term consequences of their actions.  
 McElraft was not the only coastal representative lobbying for HB 819. The North 
Carolina Twenty (NC-20), a non-profit organization that represents the economic interest of all 
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twenty coastal counties,373 stood behind McElraft’s bill. On the organization’s website, it states, 
“NC-20 has abundant information showing no SLR acceleration.” Thus, in order to ensure the 
continued survival of the coastal economy, which relies significantly on coastal tourism and 
fisheries, the NC-20 lobbied in support of HB 819 and a significant decrease in formal sea level 
rise projections. 
 The coastal counties’ support of this bill makes sense from a short-term economic 
standpoint. Coastal tourism contributes $2.6 billion each year to the state’s total revenue.374 
Because of the surplus of development, as sea level rise, the coastal region would be unable to 
migrate inland. In essence, the coastal region of the state would be compressed between the 
ocean and privately owned property. In the short term, this could lead to a reduction of public 
beach access as private property lines extent to tidal waters. Eventually, the sea level will rise to 
a point that eliminates accessible beaches, and, in turn, decimates the coastal tourism industry. 
 After months of lobbying, in July 2012, HB 819 passed in North Carolina’s Congress. 
The bill gleaned 40 of the 41 possible votes in the Senate and 68 of the 114 votes in the 
House.375 It is worthwhile to note that the single vote against the bill in the Senate came from a 
Democratic Senator from a non-coastal county. Additionally, 96% of the votes against the bill in 
the House stemmed from Democratic Representatives.  
 Once approved by both legislative bodies, the bill moved to be signed by Governor 
Beverly Perdue. In July 2012, Perdue was a lame duck governor, having already announced that 
she would not be running for reelection in November 2012. In North Carolina, if a bill goes to 
the governor for approval, she has a limited time to contest the pending regulation. If the 	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governor does not veto the bill, it is approved whether or not she signs it.376 This process allows 
the governor to show her disapproval for a bill without killing it. Governor Perdue did not 
support HB 819. Thus, instead of signing it in the allotted timeframe, Governor Perdue returned 
HB 819 to the General Assembly without signature. It became law in August 2012.377  
 House Bill 819 amends North Carolina’s General Statutes to include a section on sea-
level policy. This newly incorporated section severely limits what actions state legislature may 
take with regards to sea level rise. Additionally, House Bill 819 says “the Coastal Resources 
Commission and the Division of Coastal Management shall not define rates of sea level change 
for regulatory purposes prior to July 1, 2016.”378 The bill further calls upon the Coastal 
Resources Commission to publish a subsequent Sea Level Rise Assessment Report by 2015. 
They note that this report must give equal weight and consideration to historic projects of sea 
level rise and projections from predictive models.379 By asserting that these two projections 
should get equal weight, the legislature is devaluing substantial scientific data and asserting that 
accelerated sea level rise from climate change is merely a possibility.  
 The ratification of HB 819 symbolizes a major reversal of North Carolina’s previous 
action to protect its coastal regions. While the state was once lauded for its forward thinking 
coastal management and protection policies, the ramifications of this bill have the potential to 
situate the North Carolina among the least prepared in the nation. 
 
Conclusion 
  North Carolina’s coastal policy actions can be classified by three major trends: the role of 
the CRC, the function of partisan politics, and the input from industry following storm events. 	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Because the Coastal Resource Commission is appointed and not elected, it has been able to make 
tough and generally unpopular decisions to protect the long-term viability of the coastal region. 
Countless times in North Carolina’s history, the CRC laid important and groundbreaking 
framework for coastal policy. In many instances, the policy created by the CRC, such as the ban 
on coastal hardening, acted as an impetus for regulatory change across the country. 
Unfortunately, the effective days of the CRC may be numbers as North Carolina recently 
proposed budgetary cuts that would eliminate the regulatory body. The timing of these cuts is 
suspect. Just as North Carolina’s legislature begins overturning environmental regulation, the 
state takes action to disassemble the main coastal regulatory body. If the CRC were cut, there 
would be significant repercussions for coastal policy, leaving North Carolina less prepared for 
the ramifications of sea level rise. 
 A second major trend in North Carolina’s coastal policy is the role of partisan politics. 
While this trend is not unique to the state, periods of intense coastal policy making in North 
Carolina generally correspond with a Democratic majority in the House and Senate. Period of 
challenge to coastal regulations or climate change policy match up with periods when the parties 
had equal power, as was the case in the 1990s, or when the Republican party holds the majority 
of the power, as is the case in recent years. In periods of challenge, North Carolina legislators 
with a vested interest in coastal development and industry have created regulations, such as the 
Hardison Amendments and HB 819, which lessened the strength of environmental laws to boost 
the power of their respective industries.   
 The final major trend in coastal policy creation in North Carolina is the role of coastal 
storms and subsequent protests from coastal industry. Countless times through North Carolina’s 
history, storm events have been the impetus for policy change or challenge. This was most 
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evident in the 1990s when the state faced several intense hurricane seasons. Following each 
hurricane, stakeholders from coastal communities and from the development sector would appeal 
to the CRC to lessen the regulations on coastal construction. While the CRC never bent to these 
appeals, they came very close to doing so. As was evident in the Shell Island Resort saga, the 
CRC was divided as a body between those that represented the interest of coastal development 
and industry and those that represented conservation and coastal science. Even without the 
majority of the support from the CRC, coastal communities continued to place the short-term 
economic viability of the coastal region above its long-term sustainability. This was most 
recently evident as the lobbying group for the coastal counties, the NC-20, rallied in favor of HB 
819.  
 While these three trends define individual coastal policymaking decisions in North 
Carolina, the latter two also explain the cyclic pattern in which legislators created policy. Shifts 
between effective policymaking and periods of contention occur primarily when there is a shift 
in state politics or a major storm event. With any luck, recent activities in North Carolina, which 
work to undo climate change regulations and coastal policy, simply embody another period in its 
regulatory cycle. If this is the case, a severe storm event or the 2014 midterm election could 
embody another regulatory shift. Hopefully, this will occur quickly. Until recent years, North 
Carolina was among the most prepared states for sea level rise. With each overturned coastal 
regulation, however, the state loses ground in this constantly evolving race against rising seas. 
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Chapter 6: Georgia 
 Long Term and Ineffective Coastal Policy Action 
 
“…while there is some scientific belief that greenhouse gases could impact the atmosphere, there 
is also some scientific skepticism of the belief in man-caused global warming…we as a people 
have a long way to go before fully understanding global climate fluctuations.”380 




 The State of Georgia has a long history of creating ineffective coastal regulations. 
Because of its relatively small coastline and minimal coastal population, coastal issues do not 
demand a lot of attention in the state’s legislature. Thus, a majority of the coastal regulations 
passed in the state’s legislature force the responsibility of policymaking to coastal counties or 
appointed and informed commissions.  
 While there are benefits to coastal counties creating sea level rise preparation policy - 
namely the regulations will reflect the needs of those most at risk from the change and will be 
made by those who have a specialized knowledge in the field – there are also significant 
drawbacks. The lack of enforceable statewide coastal regulations causes a disparity between the 
preparedness of coastal counties.  
 Since the 1970s, Georgia’s statewide coastal policy actions have occurred cyclically with 
period of ineffective policymaking followed by periods of inaction. Georgia’s policymaking is 
characterized by four major phases: creating ineffective early coastal policies, taking no coastal 
policy action, attempting to make ineffective policies more applicable, and inaction in face of 
climate change.  
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 Between 1969 and 1979, Georgia passed five major coastal regulations. The purpose of 
these acts varied from creating commissions under the Coastal Management Act to making 
regulations through the Shore Assistance Act. While on paper there was significant policy made 
during this period, in reality, the regulations changed very little in the state.  
 Following this period of policymaking, Georgia entered a decade-long period of inaction. 
From 1980-1990, instead of preparing for coastal threats, Georgia focused on encouraging its 
coastal tourism sector by highlighting the historic and modern tourist destinations offered by the 
state’s coastal region.  
 From 1990 to 2008 Georgia’s legislature attempted to revise many of its early regulations 
to make them more enforceable.  This period had two main regulatory successes: the 
establishment of coastal building standards and the creation of the Coastal Zone Advisory 
Committee. Most of the other policies created during this period were wildly unsuccessful, 
adding a significant portion of legislation but bringing about few implementable changes. 
 Since 2010, there has been a battle waging in Georgia’s statehouse. A series of close 
votes has characterized the state’s debate over climate change. Georgia has yet to pass or publish 
any regulations or documents about the risks of climate change in the state. Moreover, many of 
the scientific studies published within the state in recent years have denied the existence of 
anthropogenic climate change.  
 Georgia’s policy is best represented by a series of ineffective policymaking followed by 
inaction. There are no obvious triggers for the movement between the state’s regulatory periods. 
Instead, it seems like the state acts when it is effectively a decade behind its counterparts. Almost 
all of the coastal policymaking in the state takes place in the legislature with minimal 
interference from the executive and no input from the judicial branch.  
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Georgia’s Background 
 Georgia has a 142-kilometer shore, characterized by a series of barrier islands, along the 
Atlantic Ocean (Figure 5).381  Land in Georgia gradually slopes from the Appalachian Mountains 
to an area of low-elevation coastal 
plains.382 At the shore, land meets with 
large tidal basins. On the seaward side of 
these basins lie a series of thirteen large 
barrier islands.383 The barrier islands serve 
a critical function by protecting Georgia’s 
coastal regions from the encroachment of 
the ocean.   Scientists in Georgia predict that the coastal regions face a relative sea level rise of 
0.3 to 1.0-meters by 2100.384 Because the Atlantic Coast houses a regional sea level rise hotspot, 
Georgia faces a rate of annual sea level rise higher than most of its counterparts. Scientists have 
observed sea level rise of 2.5 mm per year and predict a similar trend in the coming years.385  
 Georgia has one of the lowest normalized386 coastal population densities in the 
country.387 As sea levels rise, the state’s coastal “at risk” population will be most affected. Only 
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Figure 5: Georgia’s Coastline 
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1.9% of the state’s population resides within 1-kilometer of the coast.388 With a 1-meter rise in 
sea levels, 331 square kilometers of previously dry land would be submerged in Georgia, 
resulting in the loss of nearly 15,685 homes and displacing 24,494 people.389 In addition to 
human residents, Georgia’s coastal counties are home to 17 endangered land and aquatic 
species.390 Georgia ranks among the middle of the pack across all measures of coastal 
susceptibility.391  
 Georgia’s coastal region houses a part of the state’s economy. The state’s tourism 
industry – mainly attracting individuals to hunt and fish – annually contributes $1.2 billion 
dollars to the state’s revenue.392 Scientists affirm that rising sea levels threaten this economic 
sector by endangering coastal nurseries.393 These nurseries play a pivotal role in supporting fish 
stocks along the coast and inland streams and rivers. In addition to coastal tourism, Georgia also 
has a booming shipping industry. In 2007, the state’s shipping industry grew by over 50%, 
making it a significant economic sector. These ports, however, are at risk from sea level rise and 
coastal storms. Following Hurricane Katrina, the state had to pay upwards of $700 million to 
repair two of its integral ports.394  
 
Policy Phase One – Early Policy Action 
 
 From 1969 to 1979, Georgia’s legislature proposed a series of environmental policies 
with the capacity to prepare the state for sea level rise. The impetus for Georgia’s action during 	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388 N.S.N. Lam, H. Arenas, Z. Li, and K. B. Liu. "An estimate of population impacted by climate change along the US 
coast." Journal of Coastal Research 2, no. 56 (2009):1525 
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this period was the federal Coastal Areas Management Act of 1972 and subsequent national 
movements for shoreline regulations. Instead of creating strong, enforceable policies, however, 
regulators in Georgia opted to pass laws that did little to effectively change behavior. Merely 
setting the stage for long-term coastal management.  
 Georgia’s first coastal regulation called for increased research on its shorelines. The 1969 
amendments to the Ocean Science Center of the Atlantic Commission Act was the first major 
regulation passed in Georgia to prepare its coastal regions for sea level rise. In the amendments, 
the state’s legislature expanded the authority of the Ocean Science Center of the Atlantic 
Commission to include the study of coastal development.395 Regulators likely hoped that the 
research from the commission would detail the vulnerabilities of the coastal zone. To ensure the 
incorporation of scientific data, the amendments added positions for scientists and technical 
experts on the Commission.  These new positions allowed for a more systematic and less socially 
minded examination of the ramifications of coastal development.  
  The state’s early encouragement of research into coastal development demonstrates its 
willingness to understand the vulnerabilities of these regions. Regulators intended for this 
research to enable the state to make plans for and regulate in anticipation of changing coastal 
regions. Georgia did not follow through and make coastal development plans. Instead, many 
coastal regions were developed without regard for long-term consequences. The motivation for 
the development of coastal regions was the financial potential of the coastal tourism sector.  
 In 1970, the state’s legislature created the Coastal Marshland Protection Act, which 
regulated activities within coastal wetlands. The Act highlights the significance of these coastal 
areas, pointing out that “the marshlands of Georgia provide a great buffer against flooding and 
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erosion…”396 To preserve the regions, the regulation mandates dredge and fill permits, which 
require individuals building in coastal marshlands to glean approval from the state.397  
 After acknowledging the utility of coastal marshlands, it seemed like Georgia would 
prioritize the long-term survival of these areas. Instead, the Act goes on to say, “…it is the intent 
of the General Assembly that any use of the marshlands be balanced between protection of the 
environment on the one hand and industrial and commercial development on the other.”398 Since 
the creation of this law in 1970, Georgia has been forced to pick between the environmental and 
economic interest of the marshlands. Without fail, the state has selected the development of its 
industrial and commercial sectors over the protection of the environment. This prioritization of 
industry over environment is particular evident with the increases in the state’s port industry.  
 In the mid 1970s, Georgia continued to create policy that had little long-term 
effectiveness. The 1975 Soil Erosion and Sedimentation Act provided minimum standards on 
coastal development. Two examples of such standards include the retention of natural vegetation 
in coastal regions and the installation of permanent erosion control structures as soon as 
practical.399 Instead of enforcing these standards statewide, however, the legislature opted to 
have local countries create ordinances400 that reflected the standards made by the state. These 
ordinances were never strictly implemented.  
 It is unclear why Georgia did not create statewide standards. There are three possible 
explanations. First, the state may not have had the resources to enforce such a policy. Passing it 
off to local governments would relieve the state of the financial burden of the regulation while 
also ensuring coastal protection. This explanation seems unlikely since the state government did 	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not mandate that local counties pass these ordinances. The second possibility is that the state 
believed that the local governments would create stricter regulations. With only five coastal 
counties, the coastal interest are underrepresented in the state’s legislature. Thus, is possible that 
the state body passed the policy creation to the local governments so that those most affected by 
the policies could have the biggest say in their creation. The final possibility is that the state’s 
legislature did not actually want these regulations to be enforced because of their potential 
financial ramifications. This explanation seems the most likely, since the retention of natural 
vegetation eliminated the state’s ability to clear barrier islands for development and the 
mandated implementation of erosion control structures would be extremely expensive along state 
coastal property.  
 In 1978, Georgia’s legislature finally acknowledged the driving force behind a majority 
of its policymaking through the 1978 Coastal Management Act. Georgia passed this act in 
response to the federal Coastal Areas Management Act of 1972, which offered federal funding 
for the administration and research of coastal areas. In the Act, policymakers wrote, “much of 
coastal Georgia’s industrial development is dependent on vast supplies of fresh water…which 
have been available at this interface between land and sea.”401  To ensure the continued 
capabilities of industrial development, the Act created the Coastal Management Board to 
administer and enforce it, disperse grants, hold public meetings, and make coastal policies.402 
There is little literature on the actions of the Coastal Management Board prior to 1994 since the 
body took minimal action until the mid-1990s.  
 Ten years after beginning research into coastal development, Georgia passed a pseudo-
coastal development plan. In the Shore Assistance Act of 1979, legislators limit the activities in 
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shorelines and require permitting for structures in dunes. Moreover, they mandate an erosion 
control permit to start any coastal engineering activity. For the purpose of this legislation, 
seawalls, bulkheads, and other hard coastal structures define coastal engineering activity. During 
the same time period that Georgia was mandating and dispersing permits for these hardening 
mechanisms, many states were outlawing these erosion control methods because of the 
dangerous ramifications they can have on the shore.  
 The effectiveness of the coastal erosion control permit is questionable. Once a property 
has such a permit, the structures can be upkept without further permitting.403 The regulations is 
vague on what constitutes up keeping, begging the question as to whether coastal residents could 
rebuild their coastal structure under the same permit. Additionally, it is unclear whether there is 
any term to the permits. For example, if Georgia were to outlaw the construction of hard 
structures in the next year, would those holding permits be grandfathered into the law? In 
addition to creating regulations that preemptively address coastal construction through 
permitting, the Act also includes emergency regulations for use after a major storm event.404  
 Less than six months after creating a provision for emergency regulations, Hurricane 
David, a Category 5 storm, slammed Georgia in August 1979. Due to its small coastal region and 
sheltered coastline, Georgia is not very susceptible to hurricanes. In fact, since 1911, only five 
Hurricanes have made landfall in the state. The last of these was David; prior to this storm, the 
state had not been hit by a major hurricane since 1947.405  David made landfall near Savannah, 
causing $320 million in damages and fifteen deaths in the state.406 The damage caused by 
Hurricane David seemed to be a wake up call in the state. It highlighted the vulnerabilities of the 	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coastline. Ultimately, however, the storm did not spur coastal regulations in the state. Instead, 
regulators focused on restoring the coastline to its previous conditions as quickly as possible.  
 While Georgia acted early to create coastal regulations, the state failed to make these 
policies enforceable. Many of the regulations passed during this period passed the responsibility 
of policymaking to coastal counties or appointed governmental committees, such as the Coastal 
Management Board. It is possible that legislators in Georgia did not prioritized coastal 
regulations because they were not a key issue for a majority of the state. With nearly 99% of the 
population living in non-coastal regions, policymakers may have concentrated on issues that 
resonated with a higher percentage of constituents.    
 
 
Policy Phase Two – Period of Inaction 
 
 For the ten years between 1980 and 1990, Georgia made no substantial regulations for its 
coastal regions. It is unclear what was happening in Georgia in 1980-1990 to cause this period of 
coastal policy inaction. This policy slump likely stems from a focus on building the coastal 
tourism section. In the mid-1980s, Georgia’s coastal region gained national attention as a 
vacationer’s paradise. 
 In 1986, national newspapers highlighted Jekyll Island, a barrier island off the southern 
coast of Georgia, as a major tourist destination. At the turn of the 20th century, a group of well-
known and wealthy families - such as the Rockefellers, Morgans, Pulitizers, Goodyears, Goulds, 
and Macys - bought the island from the state.407 The built infrastructure on the small, 
undeveloped island and turned it into a quaint villages with a series of cottages. By the late 
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1980s, Jekyll Island and its counterpart St. Simon’s Island had been significantly developed and 
were known nationwide for their gulf courses, shopping, and five-star hotels.408  
 The development of these barriers islands over the 20th century is extremely detrimental 
to Georgia as it faces sea level rise. The purpose of barrier islands is to protect the mainland from 
the most intense effects of the ocean. By removing natural vegetation and developing on these 
barrier islands, Georgia substantially reduced the buffering capabilities of these landforms. Thus, 
in allowing the development of its barrier islands, the state demonstrated a willingness to 
compromise the mainland coastal regions in favor of increasing its coastal tourism sector.  
 While barrier islands attracted visitors in the 1980s by offering stellar amenities, 
mainland coastal areas relied on their historic significance. In 1989, for example, newspapers in 
Canada highlighted St Marys, a small coastal town near the Florida border, as a prime tourism 
destination. Instead of focusing on the amenities available in this small town, the paper 
emphasized the rich history of the region. It encouraged tourists to visit sites notable coastal 
sites, such as a historic cannon perched on the shore.409  
 There are two possible explanations for this alternative marketing of Georgia’s coastal 
regions. The first is that mainland coastal towns had less flashy amenities to offer than their 
barrier island counterparts. Thus, instead of trying to compete with the five-star hotels and 
renowned gulf courses, mainland destinations, such as St Marys, attempted to attract tourists 
with destinations unique to their coastal regions. Alternatively, it is likely that individuals in 
Georgia stressed the historic value of their coastal regions to demonstrate the need for effective 
coastal regulations that would protect these areas. There is no evidence as to which of these two 
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drove the change in marketing. Based on the state’s actions since the late 1980s, however, the 
first reason is much more likely than the second.  
 By 1989, residents in Georgia had gone without a major coastal storm for ten years. In 
September, however, it seemed like the state’s decade-long dry spell was coming to an end as the 
east coast prepared for Hurricane Hugo. As it approached the United States, many believed that 
it would make landfall along Georgia’s north coast. As such, hundreds of thousands of coastal 
residents evacuated inland. Acknowledging the massive coastal exodus, an employee with the 
state’s Emergency Management Agency in Atlanta stated, “You’ve got to do something before 
the hurricane gets to you.”410  
 Hurricane Hugo missed Georgia, instead slamming into South Carolina. A majority of 
Georgia faced no substantial damage and was only without power for a few hours.411 Instead of 
reflecting on the damage that could have occurred along the state’s coast, many people simply 
returned to their lives on Georgia’s barrier islands. By missing Georgia, Hurricane Hugo 
contributed to a feeling of complacency within the state that stills exists today. Because Georgia 
has not been hit by a major storm since the late 1970s, it has not seen the potential damage to its 
coastline nor has it had to financially support redevelopment after a storm.  
 
 
Policy Phase Three – A Flurry of Coastal Policy Action 
 
 Not unlike the 1970s, the 1990s in Georgia were a period of intense coastal policy 
making. Many of the regulations created during this period echoed those created in the 1970s, 
working to make these ineffective policies more applicable. Overall, however, the policy created 	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during this period was never effectively enforced. The shining success of this era was the 
creation of the Coastal Zone Advisory Committee to oversee and regulate the state’s shore 
region. Additionally, during this period Georgia implemented stronger regulations on coastal 
development. 
 In 1990, Georgia’s legislature passed the Criteria for Wetlands Protection.412 This 
regulation expanded on the Coastal Marshland Protection Act of 1970. The Criteria for Wetlands 
Protection encouraged the creation of local ordinances on wetland buffers. In doing so, the state 
hoped to create a vegetative buffer along its coastline that would help to slow the inland 
progression of water. Instead of creating a statewide regulation, state regulators gave local 
governments the responsibility of creating these buffers. Their only stipulation was that the 
minimum buffer could be no greater than five acres.413  
 It is interesting that the state legislature only provided an upper bound on the minimum 
standard. If the regulators wanted the buffer to be effective, they would have mandated a 
minimum buffer. Such a regulation would ensure that all areas would at least have some level of 
protection. Since Georgia’s legislature did not include this stipulation, the creation of the Criteria 
for Wetlands Protection did little to actually protect wetlands or ensure the survival of vegetative 
buffers.  
 In 1992, the Governor of Georgia created the 25-member Coastal Zone Advisory 
Committee to do what the 1978 Coastal Management Board never accomplished: regulate and 
manage Georgia’s coastal regions.414 Appointed for two-year terms, members of this committee 
came from a variety of coastal backgrounds. From 1992 to 2003, the Coastal Zone Advisory 
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Board helped gather public comment on regulations concern Georgia’s shore. The Board also 
provided state and local governments with specialized input on proposed regulations.415 
 Continuing on its path to address ineffective policies from the 1970s, Georgia’s 
legislation amended the 1979 Shore Assistance Act in 1992. Instead of making substantive 
changes to the existing regulations, the legislature opted to add a second section to the 
regulation.416 Regulators likely added new policies as an addendum because the existing portions 
of the Shore Assistance Act were still extremely applicable. The two most notable inclusions in 
the 1992 additions were the allowance of beach replenishment and a ban on vertical seawalls.417 
Again acting in opposition to the general tendencies of coastal states, Georgia pledged to fund 
replenishment projects along the coast even though such projects perpetuate coastal risks.418  
 By banning vertical hardening structures, Georgia finally passed a substantial and 
enforceable coastal regulation. Unfortunately, this ban was not without loopholes. If 
homeowners could demonstrate that there was no viable option but hard erosion stabilization, 
then they could still install a vertical seawall.419 Moreover, all of those who already possessed 
coastal engineering permits could continue to upkeep their structures. Georgia’s ban on coastal 
hardening has been wildly unsuccessful. By 1997, 80% of the state’s shoreline was hardened.420 
 While the state’s regulation on coastal hardening was completely futile, it laid the 
foundation for enforceable statewide coastal policies. As part of the 1992 additions to the Shore 
Assistance Act, the state mandated the creation of coastal construction standards. Beginning in 
1992, coastal development in Georgia had to be built to South Florida’s Building Code to ensure 
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that buildings were hurricane resistant.421 Georgia’s legislature was smart when creating this act. 
Instead attempting to create new coastal regulations and debating endlessly on the statewide 
building codes, it looked to its coastal counterparts for guidance. This allowed policymakers to 
create regulations that they already knew were effective and enforceable.  
 By late 1990s, Georgia was the only coastal state that had not yet satisfied the necessary 
criteria to glean funding from the federal Coastal Areas Management Act of 1972.422 Facing 
pressure from national legislators, the state ratified its Coastal Areas Management Act in 
1998.423 While the act enabled Georgia to join the federal program, it was not enforced within 
the state. The state’s legislature repealed the Coastal Areas Management Act in 2004.  
 During the brief period in which Georgia was part of the Coastal Areas Management 
Program, researchers in the state took full advantage of available funding. In 2000, the state 
employed the Georgia Coastal Advisory Committee to give out the national funding from NOAA 
and the Coastal Areas Management Program. When distributing funding, the Committee noted 
that its goal was “the long-term balance of coastal protection and development.”424 Similar to the 
state’s 1978 Coastal Management Act, Georgia encouraged the equal consideration of coastal 
development and tourism with environmental issues in research.  
 A majority of the funding from the federal government went to projects concerning the 
use of water rather than the long-term preservation of the coastal system. In 2000, however, the 
National Science Foundation gave a large sum of money to the University of Georgia to create 
the Coastal Ecosystems Long Term Ecological Research Program. The research analyzed three 
of the major coastal sounds to track the changes in coastal dynamics. Researchers note, “the 
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citizens of Georgia receive many benefits from coastal ecosystems.”425 The research project is 
still taking place today and has been funded through 2018. The coastal research completed 
through this grant is the most productive in the state. When policymakers eventually decide to 
adopt effective regulations in preparation for sea level rise, the research conducted through this 
program will provide extremely useful data on the vulnerability of Georgia’s coastal sounds.  
 In 2003, the Department of Natural Resources reauthorized the Coastal Zone Advisory 
Commission and expanded its membership and powers. The newly formed Coastal Advisory 
Council began to play a significant role in the creation, translation, and enforcement of Georgia’s 
coastal policies. The first major duty given to the body was to develop the Coastal Incentive 
Grant Program, which offers up to $100,000 to coastal projects each year.426 Additionally, the 
Department of Natural Resources placed the Council at the intersection of policy and the public, 
requiring that it act as the mediator between the two by hosting public forums and town hall 
meetings.427 The expansion of the Council’s duties reflects an important policy trend in Georgia 
as state legislators again dispersed responsibility to an outside party.  
 In 2008, the House Natural Resources and Environment Committee proposed an 
amendment to a Senate bill, which sought to remove the expiration date on the Georgia Coastal 
Management Act. The amendment prohibited certain types of coastal development on the state’s 
tourist hotspot, Jekyll Island. In a 9-8 vote, the amendment passed, banning the development of 
more condominiums and high-end accommodations. The major driver behind this regulation was 
the need for public beach access on Jekyll Island.428 In 2008 there was only ½ mile of public 
beach remaining in the resort town. Thus, to ensure the availability of beach access to Georgia’s 	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full-time residents, committee members banned further coastal construction. Politically, it was 
smart to include this decision as an amendment to an existing bill. There was no question that the 
Coastal Management Act extension would pass because of pressures both in the state and from 
the federal government.  
 While the Jekyll Island saga played out in the state legislature, committees appointed by 
the executive branch worked on regulating coastal development through permits. In 2008 Leslie 
Mattingly gained fame in Georgia for her involvement in both the Coastal Marshland Protection 
Committee and the Shore Protection Committee. An attorney from a coastal island, Mattingly 
worked on both committees to help ensure that the interest of the islands was well represented. 
She was lauded for showing “a solid conservation ethic, fairness and balance, and the ability to 
work collaboratively with other committee members to made difficult, often contentious 
decisions.”429 With her guidance, the commissions were able to make headway in regulating 
coastal development while the legislature was deadlocked over the issues on Jekyll Island. 
 While Georgia attempted to rectify the problems of its early regulations in the 1990s and 
early 2000s, it created very little enforceable policy during this period. The two major exceptions 
were the creation of building codes and the Coastal Advisory Council. All other coastal 
regulations made during this period, such as the ban on vertical hardening, were grossly 
unsuccessful. The main barrier to the creation of effective policy during this period was the 
wording and enforcement of regulations. While the state government could have made a 
substantial change during the 1990s and 2000s and ensured that the coastline was well prepared 
for threats, it opted to continue passing the responsibility of policy creation to the local 
governments and commissions. 
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Policy Phase Four – Formally Ignoring Climate Change in State Regulation 
 The modern regulatory period has been a battle over climate change. Since 2008, 
environmental regulations in the state have been highly debated and led to a series of extremely 
close votes in the legislature. During this period, when almost all other coastal states have been 
preparing their coastal regions for climate change, Georgia has remained silent on the issue. 
 Georgia’s legislature first addressed climate change in 2010 by denying it. Led by 
Republican Bill Health, the Senate Committee on Natural Resources and the Environment made 
a statement against the proposed federal cap and trade bill to the federal government.430 In the 
resolution, Georgia policymakers wrote about the high level of scientific uncertainty surrounding 
greenhouse gas emissions and asked the federal government to halt their actions against global 
climate change until there was greater understanding on the issue.431 While the resolution did not 
create any policy in Georgia, it built an atmosphere of inaction on climate change. Instead of 
embracing the precautionary principle and acting in light of the environmental uncertainties, 
through this resolution, Georgia opted not to act. Thus, while nearly every other coastal state had 
started to regulate in anticipation of climate change, Georgia did nothing.  
 By 2011, Georgia was the only state on the east coast that “has failed to take any 
substantial initiatives to reduce greenhouse gases.”432 Georgia’s lack of policy action on climate 
change is similar to the state’s hesitation to ratify the Coastal Areas Management Act in the 
1970s and 1980s. In both instances, Georgia was among the last, if not the last, state to pass 
regulation. Georgia’s climate change inaction is due to the perceived uncertainty surrounding the 
issue. As was evident in the 2010 Resolution to the federal government, regulators in Georgia 	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refused to act without a full, long-term understanding of the issues. It is likely that Georgia 
legislators used this guise of uncertainty to avoid creating coastal policy that would threaten 
coastal tourism. It is also possible that they feared loosing reelection if they acted in preparation 
of climate change since there is a lack of public support for the threat in Georgia.433  
 Georgia has also taken no action to prepare its coast specifically for sea level rise. 
Individuals in Georgia believe that this inaction stems from the dramatic tidal change that the 
coastal regions experience daily. Scientists in Georgia believe that there is a lack of support for 
sea level rise policy because of the dependence on coastal “tourism, real estate, and the fishing 
industry.”434 It also does not help that the government is not sponsoring any of the coastal sea 
level rise research in the state. Instead, research must glean funding from the federal government 
or universities.435 Thus, Georgia is currently in a rut. The state refuses to regulate in light of 
uncertainty, but also does not fund research into climate change. This suggests that their lack of 
policy action is not actually about understanding the issues, but rather a political move to placate 
constituents who do not prioritize climate issues. 
  
Conclusion 
 Georgia consistently lags behind its counterparts when creating coastal legislation. Three 
trends explain the state’s inaction: the lack of inciting incidents, the role of county-level 
policymaking, and the politization of climate change. Since 1979, Georgia has not been hit by a 
major coastal storm. Without these storms, residents and policymakers in Georgia have been 
unable to see the dire consequences that they could face if sea levels rise. Instead of looking at 
their peers in South Carolina and Florida to see the effects of coastal storm on similar coastlines, 	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Georgians opt to ignore these consequences, boasting instead that they are immune to such 
effects. Without coastal storms, there have been no events to stir public demand for coastal 
protective policy in Georgia, causing the state to significantly lag behind its coastal counterparts. 
 A second trend that hindered statewide coastal policymaking in Georgia is the role of 
county-level regulations. A majority of the population in Georgia does not live along the coast; 
thus, there is very little demand in the state legislature for coastal adaptation and mitigation 
regulations. Instead, many coastal counties have taken it upon themselves to pass ordinances that 
protect their shoreline and residents. While this study does not assess the actions of coastal 
counties, it would be interesting to see how well these small governments have prepared their 
citizens. The reliance on coastal counties to regulate against sea level rise poses a host of 
problems for coastal residents in Georgia as each county acts individually and to different 
extents.  
 A final trend obstructing sea level rise policy in Georgia is the high number of climate 
change deniers in the state. Those arguing against coastal regulations in Georgia often cite 
uncertainty in projections as a major deterrent to policymaking.  There is no scientific basis to 
support the argument about uncertainty surrounding climate change. Policymakers and citizens, 
who stand to suffer the most from coastal policies, use uncertainty as a main point to argue 
against regulations because it blends well with the popular belief in Georgia (that climate change 
is not occurring) and achieves their goals of avoiding policymaking.   
 A combination of these three trends explains the ebb and flow of policymaking in 
Georgia. The state fails to act on its own. Since 1970, Georgia has not passed a single unique 
coastal regulation. Instead, regulators in the state wait until it is effectively a decade behind its 
coastal counterparts to pass policy that is no longer controversial, such as the Coastal Areas 
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Management Act. Indeed, a majority of the coastal regulations that Georgia eventually passes are 
ones that had already been tested by nearly all coastal states; it looks to its counterparts for 
passable coastal legislation that would glean little contention. This policymaking technique 
allows Georgia to protect its coastal citizens by creating coastal policies with very little debate, 
allowing them to focus, predominately, on inland constituents.  
 Moving forward, there is no consensus on sea level rise policymaking for Georgia to 
follow. The state has two options. First, it could follow coastal states like Maine and Florida and 
create regulations to combat sea level rise and adaptation plans for climate change. This option is 
unlikely considering Georgia’s low coastal population and historic lack of coastal policymaking. 
Second, Georgia could follow recent trends made by North Carolina and ignore scientific data to 
secure less coastal policymaking. This option seems more realistic, if less useful, for Georgia. It 
fits into the state’s historic narrative against scientific support for climate change and embraces 
political inaction in the coastal regions.  
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Chapter 7: Conclusion  
 This thesis is an effort to explain why coastal states act or fail to act in anticipation of sea 
level rise. To understand the factors that drive variation in policy, this study examines four states 
– Maine, Florida, North Carolina, and Georgia. These four best represent different policy paths 
that states have taken to prepare for sea level rise over the past fifty years. The general 
conclusions from the case study states are relevant for coastal states more broadly.  
 
Overview of Case States 
 The cases studies symbolize much larger trends in coastal policymaking. The four trends 
represented in this study are:  
1. Early and effective coastal policy action and preparation for climate change 
Maine, South Carolina, Washington, Oregon, New York, California  
 
2. Early relatively ineffective coastal policy with a recent surge in enforceable coastal 
regulations and climate change preparation 
 Florida, Massachusetts, Rhoda Island, Delaware, Alaska, Hawaii, New Hampshire, 
 Maryland, Connecticut  
 
3. Early effective coastal regulations with a modern regression in issues concerning climate 
change and coastal regulations 
 North Carolina, Virginia, New Jersey, Texas 
 
4. Long-term ineffective coastal regulations  
 Georgia, Mississippi, Alabama, Louisiana 
In order to understand why policymaking varied among these states, this thesis tracks the history 
of coastal regulations from 1970 to the present. Additionally, it looks at the social and economic 
factors that contribute to policymaking. The four case study states vary in their coastal 
populations, state politics, and acceptance of the scientific consensus.  
 Maine has had long term and effective action to protect its coastal regions and prepare for 
sea level rise. The major regulation in Maine is the 1983 Coastal Sand Dunes Act. Since the 
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passage of this regulation, policymakers in the state have constantly relied on scientists to keep 
them abreast of emerging research. As new science emerges, policymakers leap to action, 
revising the Sand Dunes Act and, when necessary, passing subsequent legislation. Maine’s 
policy success stems from its constant involvement of stakeholders in decision-making and its 
willingness to frequently amend policy. 
 In many ways, Florida is completing the same actions as Maine, but with a twenty-year 
time lag. Prior to 1990, Florida had an extremely difficult time creating coastal policy. The major 
barriers to coastal policymaking during this period were a divided legislature and a surge of 
coastal tourism and real estate. While the state passed many coastal regulations prior to 1990, a 
majority of them, especially those concerning erosion control and setback lines, were completely 
unenforceable. Beginning in 1990, however, Florida’s legislature began to unify under the 
Republican Party. At this point, coastal residents also began to call for regulations to protect their 
homes follow a series of severe hurricanes. Since 1990, Florida policymakers have revised a 
majority of the ineffective regulations to make them enforceable. Additionally, under Governor 
Charlie Crist, Florida pioneered the Preservation 2000 program, which seeks to ensure the 
conservation of coastal land as a natural buffer to storm surge and sea level rise. Florida’s 
recently unified politics, as well as its reliance on coastal tourism, has placed the state on a path 
towards being well prepared for sea level rise.  
 Until 2011, North Carolina was among the most prepared states in the nation to combat 
sea level rise. From 1970 to 2010, North Carolina followed a path similar to Maine’s.  North 
Carolina’s Coastal Areas Management Act of 1978 set the stage for a majority of the state’s 
future efforts by creating the Coastal Resources Commission, a group of informed and appointed 
officials that create coastal policy for the state. The CRC has been successful in preparing the 
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shore for sea level rise, passing a slew of regulations following large storm events. In 2010, 
North Carolina’s tradition of coastal preparedness came to a halt as Republican policymakers 
passed House Bill 819, which severely limits the definition of sea level rise. The main driving 
forces behind coastal policymaking in North Carolina are the dominant political party, the 
presence of coastal storms, and the role of the Coastal Resources Commission in passing 
effective legislation. 
 Georgia’s sea level rise policy has been ineffective over the long-term. The main barriers 
to policymaking in Georgia are the low coastal population and a lack of inciting incidents, such 
as coastal storms. Not unlike pre-1990 Florida, a majority of Georgia’s coastal regulations, such 
the ban on coastal hardening and Shore Assistance Act, are ineffective and unenforced. Unlike 
Florida, however, Georgia has yet to change its policy to make it useful. Additionally, since 
2010, Georgia’s legislature has denied the existence of anthropogenic climate change, pointing to 
high levels of uncertainty as a reason for ignoring the threat. While this uncertainty is not 
scientifically valid, it acts as a political mechanism to avoid making coastal policy when the state 
and policymakers have other priorities. In many ways, North Carolina is quickly moving towards 
a stance similar to Georgia’s when it comes to climate change policy.   
   
Explaining Variation in Preparedness 
A number of factors can explain the variation in coastal policymaking among the states 
examined in depth. The main factors driving coastal regulations are state politics, committees, 
scientific involvement, coastal populations, storm events, sea level rise estimations, and federal 
policymaking. While no single factor dictates coastal policymaking, when combined, the 
presence or absence of these drivers place states onto their coastal policymaking pathway.  
	   148	  
 
State Politics  
 Across the case study states, the presence of a dominant political party, regardless of 
whether that party was Democratic or Republican, drove coastal policymaking. The role of 
consensus can most easily be seen in Maine, which has been able to create policy consistently 
over the past fifty years because of its unified legislature. Florida did not pass effective coastal 
regulations until the 1990s, when the traditionally divided legislature was finally united under the 
Republican Party. Similarly, North Carolina’s recent retraction of coastal policy only occurred 
after the state’s legislature shifted from a nearly divided body to one under the control of the 
Republican Party. Additionally, Georgia’s consistently divided legislature, which is 
characterized by a series of extremely close votes on environmental and coastal regulations, 
demonstrates the contra positive: that constant division results in less effective policymaking.   
 Assuming that state politics are a valid factor driving sea level rise policymaking, we 
should expect states with early unsuccessful coastal policy actions, such as Rhode Island, 
Massachusetts, and Delaware, to revise their regulations as their legislatures unite under a single 
party. Indeed, this revision is currently occurring in Delaware, where Democratic regulators hold 
a majority in both houses.436 Since the 2012-midterm election, Delaware’s legislators have 
started to regulate in anticipation of sea level rise. The state is currently gathering public 
comments on potential regulations.437  
 It is possible that regulators in states like Delaware will pass significant policy before the 
end of their present term if they feel like they will be not reelected. This study has shown that 
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periods with a united legislature and general consensus are the most productive times for coastal 
policymaking. This finding is supported by that of Barrilleaux, who argues that incumbent, 
dominant parties are more likely to create proactive policy when they face an election that will 
result in a loss of power.438 It is likely that there will be a period of intense sea level rise 
policymaking before the 2014 midterm elections because of the significant amount of research 
and hype on the issue.  
 The role of state politics in this study contradicts that of common literature on 
environmental policymaking. While Erikson et al. had predicted that there would be a correlation 
between the affiliation of the dominant political party and the policy action taken,439 that 
assertion is not supported by this study. Rather, the role of state politics is one of consensus. 
Across states examined here, it is evident that effective coastal policymaking only occurs when 
there is a dominant political party that can pass legislation with little debate and much public 
support. The party affiliation of the dominant party is irrelevant. Thus, the findings in this thesis 
give hope that either political party can pass successful environmental policy.  
 
Committees 
 The amount of scientific involvement in policymaking dictates the level of effective 
coastal preparation in all case study states. Since many regulators do not have the background to 
make informed decisions on scientific issues, they generally convene committees with members 
who specialize on a variety of key issues.  Since the 1970s, the legislative and executive 
branches of coastal states have created countless committees about the coastal region. The first 
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advantage of a committee is its membership. Such a body generally contains informed scientists, 
policymakers, coastal residents, and industrial stakeholders. The diversity of membership allows 
for a stronger debate and more productive policy that will face fewer challenges in the long-term. 
Committees have also been so successful because they are appointed rather than elected. Thus, 
members are able to make tough decisions about the coastal zone and its population without fear 
of losing their position.  
 In North Carolina and Maine, committees have the power to create and enforce statewide 
regulations. These committees result in a higher level of sea level rise preparedness. Recognizing 
the productive work of the Coastal Resources Commission in North Carolina, regulators are 
beginning to lobby a cut to its funding. This political move melds with North Carolina’s recent 
actions to back away from regulating coastal regions. Under the guise of budgetary cuts, North 
Carolina’s legislature is attempting to destroy the main mechanism of effective coastal 
policymaking. Such a cut has the potential to significantly damage the state’s coastal zone. 
Alternatively, Florida uses its committees as a soundboard for public comment and a 
brainstorming body for coastal policy. This type of committee reports its findings to the 
legislature for final debate. In Georgia, committees and commissions have been the main 
mechanism of coastal regulation but are severely limited by industrial stakeholders.  
 Committees are a key factor driving climate change regulations. Between 2008 and 2013, 
a majority of coastal states created a climate change adaptation plan. These plans originated in 
specialize committees appointed by the governor or legislature. After months of debate, 
committee members present these plans and a series of policy suggestions to the legislature and 
executive. While many states have passed climate change adaptation plans, few have started to 
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implement their suggestions. It is likely that there will be a surge of coastal policymaking 
stemming from these committees’ proposals over the next five to ten years.   
 
Scientific Incorporation 
 Efforts by regulators to incorporate science play a major role in driving coastal policy. 
Legislators in Maine and post-1990s Florida continuously seek input from the academic 
community on the best available science. They use the science as a foundation for strong 
policymaking and constantly look to research to understand both the long- and short-term 
ramifications of their actions. Alternatively, regulators in Georgia and, more recently, in North 
Carolina exploit constituents’ potential uncertainty about climate science and sea level rise and 
install doubt about these threats. While the uncertainty is largely unfounded, these states employ 
scientists who are not part of the consensus and will report on the fallacy of anthropogenic 
climate change. This avoidance of the best science allows states to circumvent regulatory 
decisions that would upset large portions of their population or economy.  
 The willingness of the legislature to incorporate science into the policymaking process 
are key drivers in coastal policy. Unlike many of the other factors assessed in this study, states 
have the ability to change the way in which they interact with science. Thus, if regulators, 
citizens, or stakeholders want to encourage the creation of coastal policy, they have to lobby for 
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 Coastal population plays a role in determining the amount of action taken by all case 
study states. Florida demonstrates that a high coastal population can act as a barrier to effective 
coastal policymaking. In this state, coastal residents lobbied against regulations that forced them 
to change their homes or property. When the legislature did not answer their concerns, coastal 
residents in Florida sued the state to overturn strong coastal regulations. Georgia’s extremely 
small coastal population also acted as a major obstacle to policymaking. Since coastal residents 
hold a relatively low amount of voting power, their issues are generally prioritized below those 
of their inland counterparts. Maine and North Carolina have moderate coastal populations. These 
states has been able to work closely with an engaged group of citizens to compromise on laws 
that are in the best interest of the environment and residents. Thus, coastal policymaking faces 
countless hurdles at the population extremes, but those states in the middle have a much easier 
time creating policy. 
 Similar to the trend in the case study states, many of the most states most prepared for sea 
level rise – California, South Carolina, and Oregon – have a moderate coastal population. 
Alabama and Texas, among the least prepared for sea level rise, have extremely small coastal 
populations (<2% living within 1-kilometer of the shore).440 At the other extreme, however, the 
connection is not as obvious. The states with the highest percent of coastal population (>18% 
living within 1-kilometer of the shore) are Delaware, Louisiana, New Jersey, New York, Rhode 
Island, and Washington.441  Following the trend exposed in this study, one would expect these 
states to have little coastal policy. While that prediction holds true for Louisiana and New Jersey, 
the remaining states have taken or are taking significant actions to prepare their coastal regions.  
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 The variability within this factor demonstrates that it is not the key driving force for 
coastal policy. It validates that policymaking is generally hardest at the extremes but that states 
can create coastal regulations regardless of the presence of coastal populations. The analysis of 
this factor points to a trend in policymaking: the affected population does not have to be 
disproportionately large or boisterous for successful policy to be made. Instead, a moderately 
large coastal population is ideal.  
 
Storm Events 
 Storm events motivate coastal policy by allowing regulators and the public to see the 
vulnerability of the coastal regions. These events provide a tangible example of the damage – 
both physically and financially - that sea level rise could incur. In Maine, North Carolina, and 
Florida, legislators took major policy actions after a significant storm. It is not surprising that 
forward-thinking policymaking increases after these events. Unsurprisingly, Georgia, a state that 
experiences very few storms, has not created effective coastal policy. 
 While storms are a major motivator across the case study states, a more complete 
examination of coastal states contradicts this assessment. Oregon and Washington, with forward-
thinking coastal policy, do not often face coastal storms in the way that many Atlantic states do. 
Moreover, because of their high elevation, these states are not as affected by flooding when 
storm events do occur. Yet, even without large disaster from storm events, Washington and 
Oregon are among the most prepared states for sea level rise.  Additionally, states with high 
incidences of storm events, such as Louisiana and Texas, rank among the least prepared for sea 
level rise.  
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 New Jersey’s reaction to Hurricane Sandy offers insight into why states that are hit with 
strong coastal storms may not react with effective coastal policy. Following Hurricane Sandy, 
residents and officials in New Jersey sought to return its coastal region to the status quo as soon 
as possible.442 New Jersey focused on a speedy return to normal conditions and eliminated 
opportunities for smart reconstruction. Instead of using the hurricane damage as a chance to 
build more structurally sound coastal homes a safe distance from the rising shoreline, New 
Jersey – like many other coastal storm-ridden states – provided little guidance on reconstruction.  
This finding aligns with research by Thomas Berkland on the connection between coastal storms 
and policymaking. He argues that, after a storm event, public officials are unlikely to seek 
scientific input for coastal policy. Instead, the regulators look to scientists and engineers to help 
get the coastline back to its pre-storm state.443  
 Thus, it seems that storms can incite coastal policy if residents in the state lobby for 
change following a large event. If, however, the storm passes as just another freak natural 
disaster and results in people immediately rebuilding damaged property, then it will likely do 
little to encourage future change.  
  
Sea Level Rise Estimations 
 While this study did not examine projected sea level estimates as a driver for coastal 
regulations, it is valuable to investigate the relationship between the anticipated threat of regional 
sea level rise and effective policymaking in preparation for it. It seemed likely that those states 
with the highest sea level rise projections would be the most prepared; this is not the case. The 	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Mid-Atlantic and West Gulf states face the highest projections of sea level rise (Chapter 2, Table 
2). Of the six states in these two regions, only Delaware and Maryland are among the most 
prepared states and both have just recently started to seriously debate regulations in anticipation 
of sea level. The remaining states – New Jersey, Virginia, Louisiana, and Texas – have taken 
little action to help mitigate this threat.   
 There is almost an inverse correlation between the amount of sea level rise states are 
projected to incur and the state’s level of preparedness. California, Washington, and Oregon face 
the lowest projections of relative sea level rise.  These three states have each taken long-term and 
effective action to protect and prepare their coast for this threat. This finding contradicts that of 
Bacot and Davis who predict that the most at risk states will take the most action.444 Thus, as sea 
levels continue to rise over the next fifty years, the least prepared states will also be the most 
vulnerable: a dangerous combination. On the plus side, the increased policy creation by states 
with low sea level rise projections demonstrates that there can be coastal policy action without a 
looming threat. This notion is particularly helpful to understanding state policymaking. It means 




 Federal policy is not a factor that varies within each state. Rather, it provides a context 
that can compel or discourage coastal policymaking.  Nearly all state-based coastal policymaking 
began with the Coastal Zone Management Act of 1972. The adaptation of a state-based coastal 
management act forced policymakers to consider the threats to their coastal zone by offering a 
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financial incentive. In the 1970s, erosion was the main threat facing most coastal regions. Thus, a 
significant portion of the federal funding from CZMA went to erosion research and prevention 
projects. Over time, the funding from CZMA became instrumental in understanding of the 
coastal region. It helped states determine a baseline of their coastal zones from which they 
measure the consequences of sea level rise.  
 In general, those states that passed and enforced coastal management plans the earliest 
and, thus were eligible for federal funding, - Maine, Washington, California, South Carolina, and 
Massachusetts - are among the most prepared for sea level rise. This finding melds with prior 
research by Lester and Lombard that found that federal policy with a financial incentive 
encourages state-based regulations.445 States that passed such plans later, such as Georgia and 
Texas, have less coastal policy. This trend of early federal aid leading to more preparedness does 
not hold true for all states. States similar to North Carolina, which has recently backed off from 
coastal policymaking, are likely to have passed coastal management plans in the 1970s. These 
states have likely overturned portions of their successful regulations recently as they shy away 
from coastal management. When looking across all coastal states, it is evident that many of the 
Gulf states – Alabama, Louisiana, and Mississippi - which passed coastal management plans in 
the 1970s failed to execute those plans in the period since. Unenforced regulations and a lack of 
desire to manage coastal zones within these states is likely the driving force behind this anomaly.  
 The role of federal legislature is telling for coastal policy. It shows that a national 
regulation on sea level rise could inspire states to take substantive action against this threat. By 
learning from the failures of the Coastal Zone Management Act of 1972, the national 
government could set in place a monitoring system to ensure that states were actually creating 
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and enforcing productive policy in order to receive federal funding. While a national regulation 
on sea level rise is currently unlikely due to a lack of support for any national climate change 
policy, it could help promote action among the least prepared, but most vulnerable states. 
Moreover, when federal legislation actually occurs, those states that have positioned themselves 
well with the aforementioned factors will be most able to take advantage of the federal funding 
and policy.  
 
The Ideal Coastal State 
 While no single state is perfectly equipped to deal with sea level rise, the policy paths and 
lessons learned from the case study states provide insight into the steps that a state would have to 
take to fully prepare for this coastal threat. The ideal state would have a moderately sized coastal 
population and face a smaller threat from sea level rise. The most important driver of coastal 
policy in the model state would be a unified legislature that carefully considered the scientific 
data surrounding the threat to its specific coastline and regulated in anticipation of changes 
through multi-constituency committee. This state would employ committees and commissions to 
ensure that the voices of coastal residents, policymakers, scientists, and stakeholders were heard 
during the policymaking process. The incorporation of all of these inputs would ensure fewer 
challenges to regulations and more widespread compliance. Additionally, a few well-timed 
coastal storm events would help to inspire public concern and ignite the policymaking process.  
 
Contributions to Policymaking  
 Sea level rise is not occurring independently; it is just one threat from global climate 
change. While the policies outlined in this thesis help states adapt to sea level rise and mitigate 
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its effects, they do not address the root cause of the issue: anthropogenic emissions. In order to 
fully combat sea level rise, states must also pass regulations that have implications beyond the 
coastal region. These regulations could come in the form of greenhouse gas emission reduction 
goals for power plants or efficiency standards for cars. While this thesis deals predominately 
with policies that address coastal issues, it also makes four main contributions to the larger 
understanding of state based regulation in response to environmental threats.  
 First, the analysis shows that states with a moderately high coastal population are among 
the most prepared for sea level rise. It also confirms that states at the extremes of coastal 
population have difficulty passing effective legislation.  This correlation demonstrates that the 
environmental threat does not have to affect a disproportionately large amount of people for 
successful policy action to occur. Second, the study shows that many of the states least 
vulnerable to sea level rise have the most regulations in place to combat it. This connection 
reveals that the threat facing the state does not have to be severe for it to take action. Third, it 
stresses the existence of interdisciplinary regulatory committees as a key factor in coastal 
policymaking. These appointed committees generally contain informed scientists, policymakers, 
coastal residents, and industrial stakeholders, allowing for a thorough debate and more 
productive long-term policymaking. Finally, this thesis demonstrates that coastal policy is made 
most effectively when one party holds the majority of seats in the states legislature. Thus, either 
political party can pass successful environmental policy and the political affiliation of regulators 
is not a significant driver in coastal policymaking.  
 Understanding these contributions can help policymakers create coastal regulations. 
States hoping to create coastal policy should focus on the aspects of policymaking over which 
they have control. Coastal populations are unlikely to change, so regulators should not spend 
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their time on this issue. Rather, they should focus on integrating science into coastal 
policymaking. As is evident in Maine, the first step to any effective policymaking is defining the 
problem. States need a foundational understanding of their coastal areas, as they exist today, in 
order to recognize the potential consequences of sea level rise. Additionally, states must embrace 
the best available science. This understanding is a fundamental underpinning of successful 
policy.  
 After defining their coastal regions and analyzing their coastal vulnerabilities (in 
population, economic sectors, land loss, etc), states must pass several key coastal regulations 
(Chapter 1, Table 1). The method through which states regulate their coastal regions is crucial. 
The case study states demonstrate that bottom-up policymaking is the vital. Coastal policy is 
most successful when it comes from an appointed committee composed of individuals from 
coastal regions as well as scientists who focus on coastal issues. The joint efforts of these 
interested parties result in policy that is effective in the long-term because it considers the input 
of local residents.  
 The duties of states do not stop with policymaking.  A majority of the regulatory failures 
in Georgia and pre-1990 Florida originate from a lack of understandable and enforceable policy. 
Regulators and committee members have the responsibility of ensuring that individuals living 
and working in coastal zones are able to and actually do abide by their new policies. 
Additionally, regulators must constantly update their policy through amendments or addendums 
to guarantee that it always reflects the most recent data on sea level rise.  
  The United States is entering a period of sea level rise policy creation. There has been a 
significant increase in the dialogue on sea level rise over the past year. The phrase “sea level 
rise” now occurs in major media sources seven to ten times per day (compared to zero to three 
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from September to December 2012). This explosion of concern over sea level rise in the mass 
media allows people to understand the potential ramifications of the threat as well as steps that 
can be taken to lessen it. Such media attention has inspired many coastal states, like Delaware, to 
begin the public conversation on coastal regulations.  
 While the driving forces behind regional changes in global sea levels vary, there is a 
common need for preparation to combat it. As sea level rise continues to saturate the media and 
provoke public concern, states will have no choice but to regulate in against it. To make effective 
policy, coastal states should focus on the factors that they are capable of changing. States must 
pass forward-thinking policies with substantial scientific backing to guarantee that they continue 
to minimize the threat of sea levels rise. Only by carefully assessing how each state can utilize 
these driving forces can one truly determine whether it will sink or swim as sea levels rise.  
 	  
